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PEKOMEH/JIALIUSI MCD-R BS.1196-6"

KO}II/IpOBaHHe 3BYKOBbBIX CUTHAJIOB JJIsA I_(I/I(l)pOBOFO painoBeIlaHUus
(Bommpoc MCH-R 19-1/6)
(1995-2001-2010-2012-02/2015-10/2015-2017)

Cdepa npuMeHeHHs

B nacrosmieit Pekomenganuu OIMPCACIIAIOTCA CUCTEMbI KOAUPOBAHNA MCTOYHHUKOB 3BYKOBLIX CUI'HAJIOB, IPUMCHHUMBIC
JIIsL III/I(prBOFO 3BYKOBOT'O U TCJIICBU3MOHHOTO paaAUOBCIIaHUsA. B Heilt Takke OIMpPCACIACTCA CUCTEMA, MPUMECHUMAA IJIA
COBMCCTHMOIO B OGpaTHOM HallpaBJICHUXW MHOT'OKAaHaJIbHOTO pacCHIMpCHUd CUCTEM HI/Iq)pOBOFO 3BYKOBOTO U
TCJIICBU3MOHHOTO paJJUOBCIIaHMA.

KiroueBble cj10Ba

3BYKOBOH CHTHaJ, KOAMPOBAaHWE 3BYKOBHIX CHTHAJIOB, BelIaHWe, MHU(POBOE paJHOBEIIaHUE, 3BYKOBOW,
TEJIEBU3UOHHBIN, KOJICK

Accambires paguoceszun MCD,

yuumbwleast,

a) 4TO TpeOOBAHUS MONB30BATENICH K CHCTEMaM KOJHMPOBAHHS 3BYKOBBIX CHTHAJIOB JJISI HU(PPOBOTO
paauoBelianus yka3ansl B Pexomennaiun MCD-R BS.1548;

b) YTO MHOTOKaHaIIbHAsI 3BYKOBasi CHCTEMa C COMPOBOXKIAIONTIM U300pakeHNEM U 0e3 HETO SBISETCS
npeametroM Pekomennauum MC3-R BS.775 U 4TO BBICOKOKAUECTBEHHAs: MHOIOKAaHAJIbHasi 3BYKOBas
CUCTEeMa, HCIHob3ytomas 3(Q(QEKTUBHOE YMEHBIICHHUE CKOPOCTU TEpeiadu, sSBISCTCS HEOOXOIUMOM s
CUCTEMBI IIU(DPOBOTO PATUOBEIIAHMS;

c) YTO YCOBEPLICHCTBOBAHHAs 3BYKOBasl CHCTeMa, ompeneneHHas B Pexomenmanmun MCO-R BS.2051,
COJCP)KUT TpEXMEpHble KOH(UTYypalyu KaHaJOB M UCIOJB3YeT CTAaTHYECKHE WM JHHAMHYECKHE
MeTa/IaHHbIE JUI YIPABICHUS CUTHAJIAMH Ha OCHOBE OOBEKTa, HA OCHOBE CLICHBI M HA OCHOBE KaHAJa,

d) YTO CYOBEKTHBHAS OIIEHKA 3BYKOBBIX CHCTEM C HEOOIBINNM YXYALICHUEM KAavyecTBa, B TOM YHCIIC
MHOTOKaHAITLHBIX 3BYKOBBIX CUCTEM, ABIsieTCs npeamerom Pekomenmanmn MC3-R BS.1116;

e) YTO CyOBEKTHBHAs OIEHKA 3BYKOBBIX CHCTEM C MPOMEXYTOYHBIM KAadeCTBOM 3BYKa SBJISIETCS
npeamerom Pexomenmarun MCH-R BS.1534 (MUSHRA);

f) YTO KOJUPOBAHUE C HU3KOW CKOPOCTBHIO MEpedayud sl 3BYKOBBIX CHUTHAJIOB BBICOKOTO KayecTBa
Ob110 TIpoTecTrpoBano CekTopoM paanoceszu MCD;

Q) YTO eIMHOOOpa3He METOI0B KOJUPOBAHUSI UICTOUHUKOB 3BYKOBBIX CUTHAJIOB B Pa3IMYHBIX CITYyKOax
MO>KET 00ECTIEUHUTh MOBBILIEHHYIO THOKOCTh CUCTEM M CHIDKEHHE 3aTpaT Ha IPHEMHBIE YCTPOUCTBA;

h) YTO MHOTHE pPaJuOBElIaTeIbHbIC CIYXKOBl YK€ HCIONB3YIOT WM ONPEISIHIN HCIOIh30BaHHE
3BYKOBBIX K0jekoB u3 cemeiictB MPEG-1, MPEG-2, MPEG-4, AC-3 u E-AC-3;

i) yro B Pexomengaumm MCD-R BS.1548 mnepeuncrneHsl KoOmekH, KOTOpble, Kak OBLIO
MIPOIEMOHCTPUPOBAHO, OTBEYAIOT TPEOOBAHUAM PaJUOBEIIATENBHBIX OpPraHU3alMii B OTHOLICHUWH I0JIAYH,
pacnpocTpaHeHHs U TiepeIadn;

)} YTO T€ PaJMOBENIATENIbHbIE OpPraHU3allid, KOTOPHIE €IlI€ HE Hauyalud MOpPEIOCTaBIATh YCIYTH,
JOJDKHBI UMETh BO3MOXHOCTh BBIOpPAaTh CHCTEMY, KOTOpas Obl HAWIy4IIUM oOpa3oM IMOAXOIWIA K HUX
NIPUMEHEHUIO;

Hacrosamyio Pexomenpamuio ciaemyer AOBECTH 10 CBeAEHUA MeXIyHapOAHOM OpraHu3aluy IO CTaHIapTU3ALNHI
(MCO) n MexnyHnapoaHo# anekrporexHuueckoit komuccun (MOK).
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K) YTO pPaJMOBCINATEIIEHBIM OPraHU3alusiM MOXKET TOoTpeOOBaThCsl TPUHATH BO BHUMAHHC
COBMECTUMOCTh C TPAJAWIMNOHHBIMH PaJMOBEIIATENIEHBIMA CHUCTEMaMH W OOOpYZOBaHHWEM IIpH BBIOOpE
CHCTEMBI,

|) 4TO IpHU BBCACHUUN MHOTI'OKaHaJIbHOM 3BYKOBOfI CHCTCMBI HCO6XOILI/IMO NpyuHUMAaTb BO BHHUMAHUEC
CYHICCTBYIOIIUE MOHO- U CTCPCONIPUEMHUKH,

m) YTO COBMECTHMOE B OOpaTHOM HAMpaBICHHH MHOTOKAaHAIBHOE pACIHIMpEeHHe CYIIECTBYIOIIECH
CUCTEMBI KOJIUPOBaHUS 3BYKOBBIX CHTHAJIOB MOXET OOCCHEUUTh OONBIIYI0 3((OEKTHBHOCTh CKOPOCTH
nepeaaydu, 4eM OJHOBPEMEHHA Mepeaaya;

n) OBLIO OBI MIPEATIOYTUTENFHO, YTOOBI CHCTEMA KOJUPOBAHUS 3BYKOBBIX CHTHAJIOB MOTJIa KOAHPOBATH
CUTHAJIBI ¥ PEYH, M My3bIKH C OIMHAKOBO BEICOKHM Ka4eCTBOM,

pekomeHoyem,

1 4yTOOBI U HOBBIX HMPUMEHEHHH HU(POBOI 3BYKOBOH WM TEICBH3MOHHOM paroOBEIIATENLHON
mepenadd, Koraa He TpeOyeTcss COBMECTHMOCTh C TPAAMIMOHHBIMH TIepefadaMH W 00OpYZOBaHHUEM,
NpUMEHSIaCh OJHA M3 CIEIYIOMMX CHCTEM KOAWPOBAHUS 3BYKOBBIX CHI'HAJIOB C HHU3KOH CKOPOCTHIO
nepeayu:

- pacmmpennoe HE AAC, kak ykazano 8 UCO/M3K 23003-3:2012,;

- E-AC-3, kak yka3ano B ETSI TS 102 366 (2014-08);

- AC-4, xak yka3ano B ETSI TS 103 190-1 v1.1.1 (2015-06) u ETSI TS 103 190-2 v1.2.1 (2015-09);
- MPEG-H 3D Audio LC Profile, xak ykazano 8 UICO/M3K 23008-3:2015/ITomp. 3:2017;

MNPUMEYAHUE 1. — Pactiupennoe HE AAC siBrisieTcst 6onee rubkum pacmmupeHHsM Habopom MPEG-4 HE AAC-v2,
HE AAC u AAC LC, u BrmovaeT yHuuuupoBanHoe koauposanue peun u 38yka (USAC) MPEG-D.

IMPUMEYAHUE 2. — E-AC-3 siBnsieTcst 60siee THOKUM paciiupeHHbM Habopom AC-3.

MNPUMEYAHUE 3. — Cnemudukanuun AC-4 u MPEG-H 3D Audio LC Profile mpexycmarpuBaioT BO3MOKHOCTH
MOJIIEP’KUBATh YCOBEPIICHCTBOBAHHYIO 3BYKOBYIO CHCTEMy, omMcaHHYI0 B Pexomenmammun MCO-R BS.2051, u s
obecrieueH st COOTBETCTBHS KOJICKOB IOJIb30BATENSIM ClielyeT cchuiaThesi Ha Pexomenganmio MCO-R BS.1548.

2 YTOOBI JUIsl TPUMEHEHHH IM(POBOH 3BYKOBOW WIIM TEIEBU3MOHHOW paJMOBENIATENBHON TIepeiay,
Korjaa TpedyeTcss COBMECTHMOCTD C TPAJAUIIMOHHBIMU NIepeayaMu 1 000pyI0BaHHEM, IPUMEHSIIACh O/IHA M3
CIIEAYIONINX CUCTEM KOJMPOBAHUsI 3BYKOBBIX CUTHAIIOB C HU3KOW CKOPOCTBIO TIepe/Iav:

- yposensb Il MPEG-1, kak ykazano B UICO/MOK 11172-3:1993;

- ypoBeHs ||l MPEG-2  mpu  monoBMHHOW  4YacTOoTe  JUCKpPETHM3alMd, KaK  yKa3aHO B
NCO/MDK 13818-3:1998;

— MPEG-2 AAC-LC umu MPEG-2 AAC-LC npu SBR, xak ykazano 8 MCO/MOK 13818-7:2006;
- MPEG-4 AAC-LC, kak ykazano B MICO/M3K 14496-3:2009;

- MPEG-4 HE AAC v2, xak ykazano B UCO/MOK 14496-3:2009;

- AC-3, xak ykazano B ETSI TS 102 366 (2014-08);

[MPUMEYAHMUE 4. — UICO/M3K 11172-3 unorga umenyercs 13818-3, mockombky 3Ta crnenupuKanms BKIOYACT
11172-3 myTem CCBUIKH.

IMPUMEYAHMUE 5. — [Ipeanaraercs nognepxuBath pacimpennoe HE AAC, kak ykazano 8 MICO/MOK 23003-3:2012.
B Hero BxoasrT Bce yrnomsHyThie Bblme Bepcur AAC, rapaHTUpys TeM CaMbIM COBMECTUMOCTh C HOBBIMH
MEePCIEeKTUBHBIMU, @ TAKXKE C YHACJEJIOBAHHBIMHA CHCTEMaMH PAIHOBEIIAHUS [0 BCEMY MHUPY, HCIHOJIB3YS OJHY
€IMHCTBEHHYIO pealli3aluio JeKoaepa.

3 YTOOBI JJIi COBMECTHMMOIO B OOpaTHOM HAIMPABICHUM MHOTOKAHAJIBLHOTO PACHIMPEHUS CHUCTEM
U(PPOBOTO TENEBU3MOHHOTO M 3BYKOBOTO DAJHMOBCHIAHMS CIIEAYET HWCIOIh30BATh MHOTOKAHABHBIC
3BYKOBBIE pacinupenus, onucandsie B8 MCO/MBK 23003-1:2007;

IMPUMEYAHUE 6. — [Tockonbky Texunonorus MPEG Surround, onucannas 8 UCO/M3K 23003-1:2007, He3aBucuma
OT TEXHOJIOTHH CXaTusi (OCHOBHOTO KOJIepa), UCIONB3YEeMOW AJIsl Mepelayd COBMECTHMOTO B OOpaTHOM HAIPaBICHUU
CHUTHAJIA, OITMCAHHBIC HHCTPYMEHThI MHOTOKAHAIBHOTO PACIIMPEHHUS MOT'YT HCIIOJIb30BATHCS B COYCTAHHMHM C JIFOOBIMHU M3
CHCTEM KOIMPOBaHMS, PEKOMEHIOBAHHBIMH B ITyHKTaxX | u 2 pas3zuena pexomeHoyem.
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4 9TOOBI JJIs JIMHUH PaclipOCTPAHEHHMSI U MTOIaYH MOXKHO OBLIO MCIOJIb30BaTh KOUpOBaHUe ypoBHs ||
NCO/MDK 11172-3 na ckopoctu He MeHee 180 kOuT/c Ha 3ByKOBOW CUTHAJ (TO €CTh HA MOHOCUTHAJ WU Ha
KOMITOHEHT HE3aBUCUMO KOJIMPYEMOTO CTEPEOCHUTHANA), 32 UCKITFOUYCHHUEM BCIIOMOTATEIIbHBIX TAaHHBIX;

5 yroObl  JJIsI ~ KOMMEHTAaTOPCKMX  JIMHHUM  HMCIONB30BaJoCh  KoxupoBanue  ypoBHs I
HNCO/MDK 11172-3 na ckopoctu He MeHee 60 KOMT/C, 3a MCKIIIOYCHHEM BCIIOMOIAaTEIbHBIX MaHHBIX IS
MOHOCHUTHAJIOB, 1 He MeHee 120 KOUT/C il CTEpEOCHUTHAIIOB, UCTIONB3YSI COBMECTHOE CTEPEOKOINPOBAHNE;

6 YTOOBI JJIs HpI/IMeHeHI/Iﬁ BBICOKOT'O Ka4€CTBAa 4aCTOTa JUCKPETHU3AlIUN COCTAaBJIAIa 48 KFH;

7 9TOOBl BXOJIHOW CHTHAJI KOJiepa 3ByKa C HHU3KOH IU(GPOBOH CKOPOCTBIO OBUI CBOOOJCH OT
NpeAbICKKEHUI 1 9TOOBI B KOJIEPE TAKXKE HE MPUMEHSUIOCh HUKAKHX MPEIbICKAKCHUH,

odanee pekomeHoyem

1 obpamatecsi k Pexomenmarmum MCO-R BS.1548 3a cBepeHHMsMH 0 KOHQUTYpamUsX CHUCTEM
KOJMPOBaHMS, KOTOpBIE, Kak OBUIO JOKa3aHO, OTBEYAIOT TPEeOOBAaHMSIM IOAa4H, PACIPOCTPAHECHUS U
nepenayy;

2 YTO HEOOXOIUMO MPOBECTH JNANbHEHINHE UCCIeNOBaHMs TPEOOBAaHHUN JUIS YCOBEPIICHCTBOBAHHON
3BYKOBOHM CHCTeMBbI, ompeneneHHoit B Pekomenmanmu MCO-R BS.2051, u mo 3aBepuieHHMM 3THX
WCCIIeIOBaHUN OOHOBHTB HACTOSAIIYIO PexoMeHmamnuro.

[NPUMEYAHUE. — Uadopmannio o0 KOAECKaX, BKIOYCHHBIX B HACTOSANIYI0 PekoMeHImamwmroo, MOXHO HaliTH B
[Mpunoxennsix 1-8.

IIpunoxenne 1
(uHpopmanoHHoOE)

3BykoBbie MPEG-1 u MPEG-2, ypoBHu II u I11

1 KoaupoBanue

Konep o6pabatbiBaeT HU(pPOBOIl 3BYKOBOW CHUTHAJI U BBIAAET CXKATBIM MOTOK OMTOB. ANTOPUTM KoZepa He
CTaHJapTU3UPOBAH, W IO3TOMY MOTYT HCIIOJIB30BATHCA Pa3IMYHBIE CPEACTBA KOAMPOBAHMA, TAKHE Kak
OlpeJieNieHHe Topora CIIyXOBOIO MAacCKHUpOBaHMs, KBaHTOBaHMe M MaciitabupoBanue ([Ipumeuanue 1).
Bmecre ¢ TeM BBIXOA KoAepa JOJDKEH OBITH TakuWM, YTOOBI JEKOJEp, COOTBETCTBYIOIIMH HACTOSIIEH
Pexomenpanum, BeipaOaThIBall 3ByKOBOM CUTHA, MOAXOAALINNA AJIS 3aIJIaHHPOBAHHOTO MTPUMEHEHUSI.

IMPUMEYAHMUE 1. — Konep, OTBEYAIOIIHNI OIMMCAHHIO, MIPUBEJICHHOMY B [Mpunoxennsx C " D
k Hoxymenty UICO/MOK 11172-3, 1993 roxn, Oyner yIOBJIETBOPATh MHUHHMAIbHBIM TPEOOBAaHMSAM K I10KA3aTeNsIM
paboTsI.

Onwucanue, MpeACTaBICHHOE HUXKE, OTHOCUTCS K THIIOBOMY KOJIEPY, IOKa3aHHOMY Ha pucyHKe 1. BxosjHble
OTCYETHI 3BYKOBOTO CUTHaa MOJArOTCs Ha Kojep. [Ipu BpeMEeHHO-4aCTOTHOM IpeoOpa3oBaHUU CO3/1aeTCs
(UIBTPOBAHHOE U CYOUCKPETU3UPOBAHHOE MPEICTABICHNUE BXOIHOIO 3BYKOBOTO MOTOKA. OTOOpaKEHHBIMHU
OoTCYETaMH MOTYT OBITh JIMOO OTCYeTHl B mojmnonocax (kak B ypoBHsx | wmm I, cm. Hibke), mubo
TpaHCOPMHUPOBAHHBIE OTCYETHI B Tojnonocax (kak B ypoBHe III). [IcuxoakycTuueckass Moienb, B KOTOPO
UCTIONB3yeTcs ObIcTpoe mpeoOpasoBanue Dypbe, JNeHCTBYMOMAsS MapauieIbHO C BPEMEHHO-YaCTOTHBIM
peoOpa30BaHUEeM 3BYKOBOI'O CHTHAJIA, CO3/aeT Ha0Op JaHHbBIX JUIsS YIIPABICHHS MTPOLIECCAMU KBAHTOBAHUS U
KOJMPOBaHUsI. DTH JAaHHBIE Pa3IMYal0TCS B 3aBUCHMOCTH OT PeajbHOTO BEITIOJIHEHHUS CXeMbI Kojaepa. OHon
W3 BO3MOXHOCTEW SIBJISIETCSl MCIOJIb30BAHME OICHKH IOpPOTa MACKHPOBaHUS JUUIsl YIpaBIeHUS padoTON
KBaHTOBaTels. biok MacimraOupoBaHMs, KBAaHTOBAHUS W KOJHMPOBAaHHS CO37aeT HAOOp KOJWPOBAHHBIX
CHUMBOJIOB U3 MPeoOpPa30BaHHBIX BXOJIHBIX OTCUeTOB. HeoOxomumo eie pa3 OTMETUTh, YTO MepenaTouHas
(yHKIMS 3TOTO OJI0KAa 3aBUCUT OT peau3allii CHCTEMBI KOAupoBaHus. biok "ymakoBka kajgpa" coOupaeT
peaTbHBIA TOTOK OWTOB IJIT BBIOPAHHOTO YPOBHS W3 BBIXOTHBIX MAHHBIX NPYTHUX OJIOKOB (Hampumep,
JAHHBIX TI0 PACHpPEACTCHUI0 OWTOB, KOA(PQUIMEHTOB MaclITa0MpPOBaHUs, KOJAWPOBAHHBIX OTCYETOB B
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MOJIIIOJIOCAX) U, MIPH HEOOXOAUMOCTH, TOOABISLCT APYTYI0 WH(GOPMAIUIO B TIOJIE BCIIOMOTATEIbHBIX JaHHBIX
(HampuMmep, O 3aIInTe OT OIHOOK).

PUCYHOK 1
Biok-cxema THIIOBOTO KoJepa
Konuposanusiit
3BYKOBOI 1111 (hPOBOI TTOTOK
NKM- NCOMDBK
Bpemenno- MamrrabupoBanue, 11172-3
CHI'HaIl - YacTOTHOE »| KBanTOBaHHME Vnakosxka kazpa -
npeodpa3oBaHe U KOIUPOBAHHE
- IIcuxo-
aKy CTHYecKast
MOJIeIb
Cxema xoguposanust UICO/MOK 11172-3

Bcnomorarensabie JTaHHBIC

BS.1196-01

2 YpoBHn

B 3aBucmmoctu oOT MNPUWIOKCHUA MOTYT HCHOJIB30BATHCA PA3JIMYHBIC YPOBHU CHUCTEMbl KOAWPOBAHHSA
IIOBBIIIEHHOM CIIOKHOCTHU H C YIYyHHICHHBIMHA MTOKAa3aTCISIMU pa6OTBI.

Vposenwv |. Ha 3TOM ypoBHE MPOU3BOJSATCS OCHOBHOE IMpeoOpa3oBaHKME BXOIHBIX HU(MPOBBIX 3BYKOBBIX
CUTHaJIOB B 32 MOAMONOCH], (PUKCHUPOBaHHOE pa30MEHHE Ha CErMEHTHl Uil (OPMAaTHUPOBAHUS NaHHBIX B
ONOKH, oOmpenelieHHe aJalTUBHOIO paclpelefieHuss OWUTOB W KBAaHTOBAaHHME C  HCIIOJIb30BAHUEM
KOMITAaHJAUPOBAHUS U (OPMATHPOBAHUS OJIOKOB C IMOMOIIBIO TICUX0aKyCTHUECKON Mojaenu. B ogHOM IiuKIe
ypoBHs | mpencraBnensl 384 orcuera Ha KaHaJ.

Yposens 1l. Ha 3TOM ypoBHE oOecrieunBaeTcsi JOTOJHUTEIBHOE KOAMPOBAHHWE paCHpelesieHUus OUTOB,
coziepkatcst ko3 dumnrenTsl MacmTaOupoBaHuMs ¥ OTCUeThl. B omgHOM mukie ypoBHs Il mpepcraBieHs
3 x 384 = 1152 orcuera Ha KaHAaI.

VYposens 11l. Ha 3ToM ypoBHE BBOAWTCSA TIOBBINIEHHOE pa3pelieHHe 10 YacToTe, OCHOBaHHOE Ha
HCIIOJIb30BaHUM THOPUAHOrO 0sioka (GuiabTpoB (010K GriIbTPOB Ha 32 MOANOJIOCH C NEPEMEHHON JUTMHOM,
onpenensoueld IUCKpeTHble Ko3(Q@ULIUEeHTH KOCHHYCOMAAIbHOTO mpeoOpazoBanus). Ha stom ypoBHe
NOOABJISIOTCS HEOAHOPOAHBIN KBAaHTOBATENb, AaJaNTHBHOE pa30MEeHWe Ha CErMEHTHl WM JHTPOIHUITHOE
KOJMpPOBaHNE KBAHTOBAaHHBIX 3HaueHM. B omHoM 1ukie ypoBHs 11l npencrasiens: 1152 oTcuera Ha KaHa.

CyIIeCTBYIOT YETHIPE PA3INYHBIX PEKHUMA, BO3MOXKHBIX Ha JIFOOOM U3 YPOBHEH:
- OJIMHOYHBIN KaHaI;

- JIBOMHON KaHall (JBa HE3aBHCHUMBIX 3BYKOBBIX CHTHAJIa, KOIHWPOBAaHHBIX B OJHOM IU(POBOM
MTOTOKE, HAPUMEP TIPHU ABYSI3EITHOM IPHIIOKCHHH );

— cTepeodoHns (JICBBIA M MPaBbIil CUTHANBI CTEPeOPOHHUYCCKON Maphl, KOJUPOBAHHBIC B OJHOM
111 pOBOM MOTOKE);



Pex. MC3-R BS.1196-6 5

- KOMOWHUpOBaHHAas cTepeooHmss (IEBBIA W TPaBBId CHTHAIBI CTEpeo(OHUIECKON Mmaphl,
KOAMPOBAHHbIE B OJHOM ITM(POBOM MOTOKE C JAaHHBIMH 00 HCIONB3yeMOH cTepeoOHHIECKOM
paccorJacoBaHHOCTH M HM30BITOYHOCTH). PeXnM KOMOMHHpPOBAHHOW CTEpeOGOHHUH MOXKET
UCIIOJIB30BaThCS JUISl TOBBIIMICHUS KayecTBa 3BYKAa MPH HHU3KUX LU(MPOBBIX CKOPOCTAX W/WIH
JUTS CHEDKCHUSI CKOPOCTH TIepeIavd JaHHBIX ISl cTepeo)OHHMYECKHX CUTHANOB.

3 DopMaT KOAMPOBAHHOTO HM(POBOro NOTOKA

0630p mudposoro notoka MCO/MOBK 11172-3 npuBeaen Ha pucynke 2 ans ypoBHs 1l u Ha pucynke 3 ans
ypoas III. KonupoBanHbIi TOTOK OMTOB COCTOMT M3 MOCIIEA0BATENbHBIX KaapoB. B 3aBUCMMOCTH OT YpOBHS
KaJIp BKIIFOYAET CIEIYIOIIHE TIOJIS.

PHUCYHOK 2
®opmat nudposoro noroka yposus I UCO/MIK 11172-3

Kanp n—1

-

Kangp n Kagp n+1

BcnomorarenbHbie JaHHbBIE

OcHoBHas 3ByKOBast HH(O pMaIHs

JlonomHuTETBHAS HHO PMAITHS

3aronoBok

‘Yposensll:
3aronoBoK 9acTh IM(POBOTO MOTOKA, COMEPIKAIIAS HH(POPMAIIIIO O

CHHXPOHM3AIMU U CTaTyce

JlononHuTenpHas MHGOPMALHL 4acTh HH(POBOTO IIOTOKA, COAEpPIKaIast HH(OPMALHIO O
pacnpezaeneHu: OUTOB U 0 K09 dHUIIHEHTaX
MacIITaOUpOBaHHS

OcHoBHas 3BykoBast MHGopManus  yacte nr(pOBOTO TOTOKA, COAEPIKAIIAS KOTHP OBaHHEIE
OTCUYETBI IO IUANIA30HOB

IIOHO.IIHI/ITCJH:HLIG JaHHBIC. 4YacTh I_II/I(prBOI'O II0TOKa, coAeprKalias CBEACHU S,
OIIPEACIACMBIC ITOJIB30BATCIIEM
BS.1196-02
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PUCYHOK 3
®opmar nudposoro noroka yposus III HCO/MIK 11172-3

I_ Juna_1 + Jlnuna_Sl| + [{nuna_2 J

I
dig.___ B [[TwE

VYkaszareinb Jnnua_2
3aro/10Bo K'=y=J Jlnuna 1
El OcHoBHast 3By KoBast HH(O pMarus
BenomorarenbHbie JIAHHBIC
Vpogensll:
JlononHuTenbHAsS 4acTh UM(POBOTO MMOTOKA, COJEPIKAIIast 3ar0NI0BOK, yKa3aTelb, JUIMHY_1u
undopmarus (Sl): JUTHHY_2,cBefieHns o koddduinente macirabupoBaHus 1 T. /1,
3aronoBoK 4acTh IM(POBOTO MOTOKA, ConepIKaiias HH(OpMaIHIo
O CUHXPOHHU3ALUHUH U CTATyCG
VkazaTens. YKa3bIBaCT HA HAYAJI0 OCHOBHOIT 3ByKOBO# MH(OpMaIHi
Jluna_1: JUTHHA NIEPBO#i 4acT OCHOBHOM 3BYKOBOM HH(DOPMALNH
Jlnuna 2: JUINHA BTOPOM YaCTH OCHOBHOM 3ByKOBOM HMH(OpMaLy
OcHoBHas 3By KoBast 4acTh UU(GPOBOTO MOTOKA, CONEPIKALIAsh KOXHPOBAHHBIH 3BYK
HHpOpManusL
CryxedHast 4acTh [U(POBOTO MOTOKA, COJIEPIKAILAsL. CBECHHUS, OTIP /IeIsIeMbIe
HH(bOPMaHHﬂ: I10JIB30BaTCICM
BS.1196-03
4 JlexonupoBaHue

Jlexonep mprHUMAaET KOJUPOBaHHBIE TU(PPOBBIC MTOTOKU 3BYKOBBIX CUTHAJIOB B CHHTAKCUYECKOU CTPYKTYPE,
onpeneneHHoit B Hokymente MCO/MOK 11172-3, nexkoaupyeT »3J€MEHTHl JAaHHBIX M HCHOJb3YeT
WHGOPMALIUIO JUTS CO3aHMs BBIXOAHOTO LU(POBOro 3BYKOBOI'O CHTHAJIA.

KomupoBaHHbIii 3BYKOBOH IU(POBOH IMOTOK TOCTyIaeT Ha JeKojaep. B mpoliecce pacmakoBKH |
JEKOJUPOBAHUS JOMOJHUTEILHO TIPOU3BOAUTCS OOHApYXKEHHE OIIMOOK, €CIM IPOBEpKa OMIMOOK
npuMensiach B kogepe. LlnppoBoll MOTOK pacmakoBBIBA€TCS Ui BOCCTAHOBJICHHUS Pa3IMYHBIX YacTel
WHPOpPMAIIMKM, TAaKUX KaKk 3aroJIoOBOK 3BYKOBOIO IIMKJA, pacmpe/ielieHue OWTOB, KOA(PHUIIMEHTHI
MaciTabupOBaHus, IPeoOpa30BaHHBIC OTCUYETHI M, B HEOOSI3aTEIIHLHOM TOPS/IKE, BCIIOMOTATENILHbIE JaHHBIC.
B mpomecce BoccTaHOBIEGHUS BOCCTAHABIMBACTCS KBAaHTOBaHHAs Bepcus Habopa NpeoOpa3oBaHHBIX
oTcueToB. YacTOTHO-BpEMEHHOE NpeoOpa3oBaHME NEPEBOJUT 3TH INpeoOpa3oBaHHBIE OTCYETHI OOPATHO
B JIMHEHHBIE 3ByKOBbIE 0TCcYeThl NTKM.
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PUCYHOK 4

Baox-cxema nexoaepa

KonupoBanHblit 3BYKOBOM
ITOTOK OUTOB YacTorHo- UKM-
NCOMDBK 11172-3 | Pacmakosxka o | Boceranoenue _ | BpemeHHOE CUTHAJI,_
Kazpa peodpa-
30BaHHE

Jexonep ICOMDK 11172-3

l

BcromorarenpHbIe
JTaHHBIE

BS.1196-04

IIpuniaoxenue 2
(uHpopmanoHHoOe)

3BykoBbie MPEG-2 u MPEG-4 AAC

1 BBenenue

B crarmapre UCO/MOK 13818-7 omuchiBarOTCS 3BYKOBBIE CTaHNIAPTHI, HE MMEIOIUE COBMECTUMOCTH B
00paTHOM HaIpaBJICHWH, KOTOPbIC HA3bIBAIOTCS IIEPCIICKTUBHBIM 3BYKOBBIM KoaupoBanueM (AAC)
MPEG-2. OToT cTaHapT SBISETCS CTAaHIAPTOM JJIsl Pean3alliii MHOTOKAHAILHBIX CUCTEM 00Jiee BHICOKOTO
Ka4yecTBa 110 CPABHEHHUIO C KAUY€CTBOM, JOCTHIA€MBbIM IPH HEOOXOIMMOCTH 00ECIICUEHHUs] COBMECTUMOCTH B
oOparHoM HarpasieHun ¢ MPEG-1.

Cucrema AAC umeer Tpu Hpoduiis sl MPEJOCTaBICHUS KOMIIPOMECCA MEXIy TpeOyeMoH MaMsThio,
MOIITHOCTBIO 00Pa0OTKH M Ka4€CTBOM 3BYKA.

- OcnosHoii npoghuns

OcHoBHOH Mpo¢uite obecrieunBaeT OoJiee BEICOKOE KauecTBO 3BYKa Ha JIIOOOH JAHHOW CKOPOCTH Tepeiadn
naHHbIX. J[ns oOecrieueHUs BBICOKOTO KauecTBa 3ByKa MOTYT OBITh HCIIOJB30BaHBI BCE CpE/CTBA,
3a UCKJIIOYCHUEM PETYIUPOBKH ycuiieHHs. TpeOyeMas mamMsaTh U MOIIIHOCTh 00pa0OTKH BBINIIE, YeM B CITydae
ucnojip3oBanus npodpuiast LC. Jlekoaep OCHOBHOTO Mpo(UIsS MOXET JIEKOAWPOBaTh HU(GPOBOH IMOTOK,
KOJIMPOBAHHBIN ¢ UCToib30BanueM mpodwrst LC.

- IIpoghuns nonusncennou cnoscrnocmu (LC)

Tpebyemas MOIIHOCTH OOPaOOTKM W NaMsATh NpH Hcnoib3oBaHuM npoduiast LC MeHbpie, yem npu
MPUMEHEHUH OCHOBHOTO TPO(HIIS, B TO BpeMs KaK KaueCcTBO paboThl coxpaHsercs: BoicokuM. [Ipoduns LC
HE UMeeT NpecKa3aTeNs U CPEeCTBa PETYIUPOBKH YCHIICHHUS, HO MOPSI0K BPEMEHHOTO OTpaHUuEHHS IIyMa
(TNS) orpanuueH.

— Ipoghunv macuumabupyemoui wacmomot ouckpemuzayuu (SSR)

[Ipoduns SSR MoxeT mpenocTaBUTh MacITAOMPyeMBbId YaCTOTHBIA CHTHANI C YCTPOHCTBOM PETYIHPOBKU
yeusnenus. [Ipu ero ncnonb30BaHUN MOKHO BBIOPATh MOJIOCH! YaCTOT IS AEKOAUPOBAHMS, TAKUM 00pa3oM
TpeOyeTcsl MeHbllIee annapaTHoe o0ecredeHue Ui gexojepa. Hanpumep, i AeKOAUPOBaHUSA Ha 4acToTe
nuckpernzanuu 48 kI'Il TONIBKO caMOi HHU3KOH IOJOCHI YacTOT JEKOAEP MOXKET BOCIPOU3BOAUTH I10JIOCY
4acTOT 3BYKOBOT'O CUTHaJIa IHUPUHOHN 6 KI'11 Mpy MUHUMAaJIbHOM CI0KHOCTH 1€KOANPOBAHUS.

Kak nokazano B tabmure 1, cuctema AAC nojiepxuBaeT 12 TUIIOB YacTOT AWCKPETU3AIUH B JHAMA30HE OT
8 10 96 kI'l 1 110 48 3BYKOBBIX KaHAIOB. B Tabnuiie 2 moka3aHbl KOHGUTypallii KaHaIO0B M0 YMOJIYAHHIO,
KOTOpBIC BKIIIOYAIOT MOHO(OHUIO, /1Ba KaHAA, MATh KaHAJIOB (TPH OCHOBHBIX/IBA 3aJIHUX KaHala), MATh
KaHAJIOB ¢ KaHaJoM HH3Ko4YacTOTHBIX 3¢dexToB (HUID) (mmpuna momocst meHee 200 ['m) u T. . Kpome
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KOH(UTYpaluil 0 YMOJYaHUI0, MOKHO 3aJ1aTh YUCJIO TPOMKOTOBOPHUTENICH Ha KXKIOW MO3UIMH (OCHOBHOM,
OO0KOBOI W 3amHEH), TIO3BOJSIS pealn30BaTh THOKYIO OpPraHU3alui0 MHOTOKAHAIBHON TPOMKOTOBOPSIIEH
cucrembl. [lommepkuBaeTcss Takke BO3MOXKHOCTh YMEHBIICHHUS 4Hclia KaHaloB. [lonb30BaTeinh MOXKET
YCTaHOBUTH KOA(PUITUCHT JIJIS CBEJICHUS MHOTOKAHAIBLHBIX 3BYKOBBIX CHTHAJIOB B JBYXKaHAJIBHBIN CUTHAI.
[TosTOMY KauecTBO 3ByKa MOXKET KOHTPOJIHMPOBATHCS C HCIONL30BAHUEM YCTPOMCTBA BOCIPOW3BEACHUS,
MMEFOIIETO TOJBKO J[Ba KaHAIA.

TABJIMLIA 1

Monnep:kuBaeMble YaCTOTHI IUCKPETU3ALUHU

Yacrora AuMCKpeTU3aLUU

('m)

96 000

88 200

64 000

48 000

44100

32 000

24 000

22 050

16 000

12 000

11025

8 000

TABJIMLIA 2

Koudurypauuu kanaios no ymonyanuio (Ilpumevanne 1)

Ha3Banue kanaia,

q
uesto 3ByKOBbIE CHHTAKCHYECKHE omnpejesieHHOE
" TPOMKO- OToGpaskeHne M0 YMOTYAHHIO YTeMEeHTa
3HaueHHe LOBODH- 3JIeMEHTBI, llepevyrcIeHHbIe ua rpomiorosoputens (Mpumeuanue 2) B Pexomengannu MCO-R
pY B NOpsIKe NpHeMa P P P BS.775 numm BS.2051
resen (IIpumeuanue 3)
1 1 single_channel_element M + 000 Motio
OJIHOKAHAJIbHBIA 2JeMEHT
hannel_pair_elemen . .
2 2 channel_pair_element M + 030, M — 030 JleBsiit, mpaBbIii
9JIEMEHT_Taphbl_ KaHAJIOB
single_channel_element() M + 000 T —
3 3 OJTHOKaHAJIBHBIA_31eMeHT() p
channel_pair_element() M + 030, M - 030 JleBrrit, IpaBbIit
3JIEMEHT Tapbl_ KaHayos()
single_channel_element() M + 000 Llesrpanbibiit
OJTHOKaHAJIBHBIA_31eMeHT() p
4 4 channel_pair_element() M + 030, M - 030 JleBrrit, ipaBbIit
3JIEMEHT_Tapbl_ KaHaoB()
single_channel_element() M + 180 Mowo ¢ 3¢ dexToM 06HEMHOTO
OJTHOKAHAJIBHBII_21eMeHT() 3ByKa
single_channel_element() M + 000 Tenrpastbibiii
OJTHOKAHAJIBHBII_211eMeHT()
channel_pair_element . .
5 5 _pair_ 0 M + 030, M - 030 JleBwlit, mpaBbIii

JIEMEHT _Tapbl_ KaHaJoB()

channel_pair_element()
JIEMEHT_Tapbl_ KaHaJoB()

M + 110, M - 110

JleBblif ¢ 00BEMHBIM 3BYKOM,
MpaBblii ¢ 00BEMHBIM 3BYKOM
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TABJINLIA 2 (npoodonsicenue)

Ha3Banue kanana,

‘ucro 3ByKOBbIe CHHTAKCHYECKHE omnpesieJieHHOE
1 TPOMKO- OTobpaskeHne M0 YMOTYAHHIO Y71eMEeHTa
3HaueHue LOBODH- 3JIeMEHTBI, epevynciaeHHbIe Ha rpomkorosopuTems (MpuMeuanye 2) B Pexomenpanuun MCI-R
TeJl(l’,)ﬁ B NopsiIKe pHeMa p p p BS.775 wumu BS.2051
(IIpumeuanue 3)
single_channel_element() M + 000 Lerpassbiii
OJJHOKAHAJIBHBII_d7IeMeHT()
channel_pair_element() M + 030, M - 030 JleBblit, mpaBblit
6 541 JJIEMEHT TIapbl  KaHaJoB()
channel_pair_element() M +110 M- 110 JleBblii ¢ 0OBEMHBIM 3BYKOM,
3JIEMEHT Tapbl_ KaHaoB() ' MIPaBbIi ¢ 00BEMHBIM 3BYKOM
Ife_element()
snevent HUD() LFE1 Hwuzko4acToTHBIX 2 PeKToB
single_channel_element()
OJJHOKAHAJIBHBI_J1eMeHT() M +000
channel_pair_element()
241 JJIEMEHT TIapbl  KaHAJoB() M +030, M - 030
+ -
7 (porras- | CHAMNeL_pair_element() M + 045, M — 045 N/A™2
- JJIEMEHT IIapbl  KaHaJIoB()
channel_pair_element()
51eMEHT TIaphl_ KaHaoB() M +110, M - 110
Ife_element() LFE1
anemenT _ HUD()
8-10 - - 3ape3epBUpOBaH —
single_channel_element()
OJJHOKAHAJIBHBI_21eMeHT() M + 000
channel_pair_element()
51eMEHT _TIaphl_ KaHanoB() M + 030, M -030
11 6+1 channel_pair_element() M + 110, M - 110 N/A
JJIEMEHT_TIapbl_ KaHaJIoB()
single_channel_element()
OJTHOKaHAJIBHBIA_31eMeHT() M + 180
Ife_element()
anement_ HUD() LFEL
single_channel_element() M + 000 Lerrpanbibiit
OJTHOKaHAJIBHBIA_31eMeHT() P
channel_pair_element() M + 030, M —030 JleBwrlit, mpaBbIi
3JIEMEHT _Tapbl_ KaHasos()
JleBblit 60KOBOI ¢ 0OBEMHBIM
channel_pair_element() 3BYKOM,
12 7+1 JJIEMEHT _IIaphl  KaHaJIoB() M + 090, M -090 TIpaBbIii GOKOBOI ¢ OOBEMHBIM
TBHIJIOBOM 3BYKOM
JleBslit 3aqHMI ¢ 0OBEMHBIM
channel_pair_element() 3BYKOM,
3JIEMEHT_TIaphl_ KaHaJIoB() M + 135 M-135 TIpaBBIi 3aIHUI ¢ 00BEMHBIM
3BYKOM
Ife_element()
snement HUD() LFE1 HuskowacToTHBIX 3 dhexToB
Smgle—ChannEI—velemento M + 000 OpOHTATHHBIN [EHTPATHHBII
OJIHOKAHABHBIN_311eMeHT()

: DpoHTATBHBIH JIEBBII
channel_pair_element() M + 030, M - 030 [EHTPAIBHBIN, (PPOHTATHHBIN
3JIEMEHT Tapbl_ KaHayos() IpaBeiH MeRTpATBHE
channel_pair_element() OpoHTATHHBIH JEBBIi,
3JIEMEHT_TIaphl_ KaHajIoB() M +060, M - 060 (DpOHTANBHBIN MPaBBIH
channel_pair_element() JleBbIit 60KOBOIA, TIPABBIit

13 2242 3JIEMEHT_Tapbl_ KaHaoB() M +090, M - 090 6OKOBOI

channel_pair_element()
JIEMEHT _Tapbl_ KaHaJoB()

M + 135, M - 135

ThII0BOIM JIEBBIN, THLIOBOM
MIpaBblit

single_channel_element()

ol M + 180 Th1710BOI LIEHTPaATbHBIH
OJIHOKaHaJIbHBIN_351eMeHT()
Ife_element()
snement HUD() LFE1 HwuzkogacToTHBIX 2 dexToB-1
Ife_element()
- LFE2 Hwuzko4acToTHEIX 3 (eKToB-2

anement_ HUD()
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TABJINIIA 2 (oxonuanue)

Ha3Banue xanana,

Yuciao
3ByKOBbIe CHHTAKCHYECKHE omnpesiesieHHOE
" TPOMKO- OTo6paskeHHne M0 YMOTYAHHIO Y71eMEeHTa
3HaueHne 3JIeMeHTBI, llepevyncIeHHbIe B Pexomengamun MC3-R
rOBOpH- Ha rpomMkorosopurens (Ilpumeyanue 2)
. B NOpsiiKe IpHemMa BS.775 wiu BS.2051
TeJei
(IIpumeuanue 3)
single_channel_element() U + 000 Bepxuuii ppoHTaNbHBIH
OJIHOKaHaJIbHBIN 3s1eMeHT() LIEHTPaJIbHBII
channel_pair_element Bepxuuit HTAJBHBIN JIEBBIH
_pair_ 0 U +045, U - 045 cpxnii (ppo eBLif,

JIEMEHT Mapbl _ KaHaJoB() BEpXHHUI1 (DPOHTAIBHBIH MPaBbIH

channel_pair_element BepxHuii 1eBbIit 60KOBOIL
_pair_ () U + 090, U — 090 €p v € V60 OBO! ,
JIEMEHT Mapbl_ KaHaJoB() BEPXHUI npaBblii OOKOBOI

single_channel_element()

ol T + 000 Bepxuuil neHTpanbHblit
OJHOKaHAJIbHBIN _31eMeHT()

channel_pair_element BepxHuii THUIOBOM JIEBBIN
—palr_| 0 U +135 U-135 i " .
JJIEMEHT Tapbl  KaHayuos() BEPXHUH THUIOBOH MPaBbIi

single_channel_element()

= U +180 Bepxuuii THIII0OBOH IIEHTPaTbHBINH

OJHOKaHaJIbHBIN _31eMeHT()
single_channel_element() 0 B + 000 Husxuuii GppoHTanbHbIi
OIHOKAHAJIBHBIN _3JIEMEHT LICHTPAJIbHBII
channel_pair_element() B +045 U— 045 HuoxHuii ppOHTAIBHBIN JIEBbIH,
JJIEMEHT IIaphl_ KaHaJoB() ' HIDKHUH (pOHTAJIBHBIIN DpaBbIit
single_channel_element .

gle_ = 0 M + 000 LleHTpanbHbIit
OJIHOKaHaJIbHBIN _31eMeHT()
channel_pair_element() M + 030, M - 030 JleBbrit, mpaBbIit

3JIEMEHT T1apbl_ KaHayoB()

14 7+1 3 channel_pair_element() M + 110, M — 110 .HeBI:II/[uC 00BEMHEIM 3BYKOM,
BEPXHUI | 3JIeMEHT mapbl KaHasoB() IIPaBbli ¢ 00BEMHBIM 3BYKOM

Ife_element()

snement HUD() LFE1 HuskouactoTHsix 3¢ dexToB

channel_pair_element() U +030 U—030 JleBblit BepXHUii (PPOHTATBHEIH,
3JIEMEHT T1apbl_ KaHayoB() ' MIPaBbli BEPXHUH (DPOHTAIBHBII

15 - 3ape3epBUpOBaH -

"l Koudurypauusi 3ByKOBbIX BBIXOJHBIX KAHAIIOB YKA3bIBAETCS YETHIPEXOUTOBBIM MOIEM, B KOTOPOM COJIEPIKHTCS 3HAYEHHE KOH(HUIypaluu

kaHanos, ompeneneHaoe B ISO/IEC 23001-8:2013 "He 3aBmcsmme ot Merona KoampoBaHms Komosbie Toukn'. MPEG-2 mpumensercs
K 3HaYEHUSIM KOH(HUrypamun KaHaioB, He mpeBsimaomuM 7. MPEG-4 AAC npuMensiercss K 3HAYCHHSIM KOHQUTypamuu KaHAJoB,
He IpeBBIIAomuM 15.

N/A — HenpuMeHnMo; KOHUryparmst KaHaioB otrcyTcTByeT B Pekomennaumn MCD-R BS.2051 wmn Pekomengarmn MCD-R BS.775.
IMTPUMEYAHUE 1. — Criucok npusener u3 tabmuist 1.19 ISO/IEC 14496-3:2009/Amd.4:2013.

[MPUMEYAHUE 2. — Hpentudukanus TPOMKOTOBOPHUTENEH C  IOMOINBIO  00O3HAUYeHHWH, COOTBETCTBYIOIIUX
Pexomenmarmn MCD-R BS.2051.

I[MPUMEYAHUE 3. - Cnenyer o0paTuTh BHMMaHHE Ha TO, 4YTO OOO3HAYCHUsI W HAa3BaHHWs KAaHAJIOB 3aBUCAT
0T (paKTHIECKON KOH(PHUTYPALINH KaHATIOB.

*2

2 KoaupoBanue

OcnoBHas ctpykrypa kojnepa AAC MPEG-2 noka3ana Ha pucynke 5. B cuctemy AAC BXOJAT cleayomue
CpelICTBa KOJAUPOBAHUSL.

- Pezynuposxa ycunenus — perymupoBKa YCWIEHHS pa3OMBaeT BXOJHOW CHTHAJ Ha YETHIPE
paBHOY/IAJICHHBIE TIOJIOCHI 4YaCcTOT. PerynupoBka ycuiieHus ucronb3yercs B npoduie SSR.

- baux  ¢urempos — wmopaudumpoBaHHOE JHCKpETHOE KOCHUHYyCcHOe npeoOpazoBanne (MDCT),
peanusyemMoe OaHKOM (MIBTPOB, pasjiaraeT BXOJHOH CHTHajl Ha CHEKTPAJIbHBIE COCTABISIOLINE
MOJBBIOOPOK C YaCTOTHBIM pasperieHuemM, paBHbIM 23 [, 1 BpeMEHHBIM pa3pelieHueM, PaBHBIM
21,3 mc (128 crnexkTpaidbHBIX COCTABISIONINX), HJM C YacTOTHBIM paspemeHuem B 187 ['m u
BpeMeHHbIM paspemenrneM B 2,6 Mc (1024 crieKTpalbHBIX COCTABJISIONINX) TPH JUCKPETU3AINH,
paBHoit 48 k['1. ®opma oKkHa BEIOHpAETCSt MEXKITY JBYMS allbTEPHATUBHBIMU (hOpPMaMU OKOH.

— Bpemennoe ocpanuuenue wyma (TNS) — mocme aHanmmsa, peaan3yeMoro OaHKOM (HIBTPOB,
BoinoniHgeTcs onepaus TNS. Merox TNS no3BosisieT Kofepy OCYyIIECTBISITE KOHTPOJIb HaJl TOHKOU
BPEMEHHOM CTPYKTYpOHl IllyMa KBAaHTOBAHHSI.

— Koouposanue cpeonux/bokosvix (C/B) cmepeocucnanos u KoOUpoeamue UHMEHCUBHOCTU
cmepeocucHanos — KOIUPOBAHWE WHTCHCUBHOCTH cTepeocurHaioB W koguposanue C/b
CTEPEOCUTHAJIOB MOXET OBITh NPUMEHEHO JIsi MHOTOKAHAJbHBIX 3BYKOBBIX CHTHAIOB. Jlms
COKpallleHHs TiepenaBacMoil WHQOpPMAaIMK O HAMpaBICHUU TPH KOJWPOBAHHHM HHTCHCHBHOCTH
CTEPEOCHTHAJIOB ~ TEpPEeNaeTcs TOJBKO JHEpPreTudeckas orubamomas. Bwmecro mnepenaun
W3HAYAIBLHOTO JIEBOTO M MPAaBOTO CUTHAIOB Tpu KoaupoBaHuu C/B cTepeocUrHaloB MOTYT
nepeaaBaThCcs HopMupoBaHHas cymMa (C kak mocpeuHe) U pasHuiia curaainoB (b kak cOoky).

- Ilpeockasanue — JUI1  CHWDKCHUS W30BITOYHOCTH CTAlMOHAPHBIX CHTHAIOB OCYIIECTBIISIETCS
npejicKa3aHue BPEMEHHOW OOJaCTH MEXAY CIEKTPAIBHBIMU COCTABJISIOIUMH TIOCIIETYFOIINX
KaJpOB B TIOJBEIOOPKAX.
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Keanmosanue u nomexoycmoiiuugoe xooupoganue — B yCTPOHCTBE KBAHTOBAHUSI WCIONB3YeTCS
HEJIMHEWHBIA KBAaHTOBATENb C IaroM pasmepoM B 1,5 nb. Kognposanwe Xaddmana mpumensercs: s
KBaHTOBAaHHOTO  CIICKTPa, pa3IUUHBIX  KOI(DGUIMEHTOB  MaciTabupoBaHus W HHOOPMAITAHN
0 HaIpaBJICHUH.

Yempoiicmeo ¢hopmamuposanust nomoxa 6umoe — HaKOHell, YCTPOUCTBO (hOpMAaTHPOBAHHUS TOTOKA
OMTOB HCIIOJIL3YETCS JJIsl YIJIOTHEHUS TOTOKAa OWTOB, KOTOPBIH COCTOMT W3 KBAaHTOBAaHHBIX H
KOAMPOBAHHBIX CHEKTPAJIBHBIX KOA(P(MUIIMEHTOB W HEKOTOPOH TOMONHUTENBHOW WH(MOpMAIny,
MOCTYMAIOIICH OT KaKI0r0 HHCTPYMEHTA.

Icuxoaxkycmuyeckas mMooenb — TEKYIIUH TOPOT MAaCKUPOBAHHS PACCUUTHIBACTCS C HCTIOJIB30BAaHIEM
MICUX0aKyCTUYEeCKOM MOJENN BXOAHOTO curHana. [IpuMensiercss mcuxoakycTHYecKas MOJENb,
ananornyHas mozenu 2 MCO/MOK 11172-3. OTHoIIeHre CUTHAJ/IIYM, ITOJTy9aeMO€ Ha OCHOBAaHHUH
nopora MacKHpOBaHUs, 1 BXOJAHOW YpOBEHb CHT'HAJIA UCTIONB3YIOTCS B MPOIecce KBAHTOBAHHS IS
MHUHHUMU3AIWUN CIBIIIHAMOIO IyMa KBAHTOBAaHUA W, KPOME TOI'O, IJIA BI)I60pa COOTBCTCTBYIOIICT'O
Cpe/CTBa KOJIUPOBAHUSL.
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PUCYHOK 5
dynknuoHanasHas cxema kogepa AAC MPEG-2
BxozHoli BpeMeHHO curxan
Perynuposka
Tcuxoaxycmuueckas yeunenns AAC
Modens
I
[ Perenue KommyTauus
[r— |
I 0 JUIMHE OKHA GrokoB
I
|
I bank ¢uiabrpon
| — —
I
| |
[ / I |
! | I TNS
-I Pacuer nopora I
[
L
=== = === Komupo-
BaHHBII
WHTencuBHOCTD 3BYKOBO
YerpoiictBo Y
(opMaTHpOBaHHS JoToK
Cnexmpanvhas : noToKOB GHTOB
obpabomka Ipenckazanue ;
I
' !
I
|
C/b
S —
R
1
MacmtabupoBanue
Kesanmosanue
u Kooupoganue KganroBanue
6e3 obpazosanus
00N ONHUMENbHO20
wyma }
|
I | Konuposanue Xaddmana :
| 1
L__ ___ 1
Jlanuere
Vpasienue
BS.1196-05
3 JlexoaupoBanue

OcHoBHas ctpykrypa nekogepa AAC MPEG-2 mnokazana Ha pucyHke 6. B ocHoBHOM mporecc
JIEKOTUPOBAHUS SIBIISIETCS TIPOLIECCOM, OOpPaTHBIM KOAMPOBAHHIO.
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OyHKIUU AEKOJIepa COCTOST B 00HAPYKCHUHU ONMCAHUsI KBAHTOBAHHOTO 3BYKOBOTO CIIEKTPA B IIOTOKE OUTOB,
JCKOJIMPOBaHUM KBAHTOBAHHBIX 3HAYCHWH H Jpyrod WH(GOpPMAIMH O BOCCTAHOBICHUW KBAaHTOBAHHBIX
CHEKTPOB, 00pabOTKEe BOCCTAHOBIIEHHBIX CIIEKTPOB C IMOMOIIBIO JIFOOOTO YCTPOWCTBA, JCHCTBYIOIIETO B
MOTOKE OWUTOB, B IEJSAX TMOIYYCHUS PEATBHOTO CIIEKTPa CUTHAIA, OMUCHIBAEMOT0 BXOJHBIM IIOTOKOM OUTOB,
W, HakKoOHel, TpeoOpa3oBaHWM CIIEKTPOB YAaCTOTHOH O0OJNACTH BO BpPEMEHHYIO O00JIacTh ¢ wWin 0e3
WCTIOJIb30BaHMs JIOTIOJHHUTENLHBIX CPEJCTB PETYIUPOBKH ycwieHus. Cremys I[elnH TepBOHAYAIHLHOTO
BOCCTAHOBJICHHUS U MacIITAOUPOBAHUS BOCCTAHOBJICHHS CIIEKTPA, UMEETCS MHOTO JIOTIOJIHUTEIILHBIX CPEICTB,
KOTOpBIC M3MCHSIFOT OJUH WK 0oJiee U3 CIEKTPOB Jyiss obecrieucHus O0osee 3P PeKTUBHOTO KOIUPOBAHMSL.
Bo03M0OXHOCTE ""CKBO3HOTO TTPOX0/1a" COXpAHICTCS I KaKIO0TO M3 JOIIOTHUTEIBHBIX CPEACTB, pa00TAIOIIHIX
B CIIEKTPAJILHON 00JacTH, M JUIsS BCEX CIy4aeB, KOTJla CIEKTpabHAS OMepalus MPOMyCKaeTCs, CIIEKTPhl Ha
€ro BXOJI€ MPOXOJIAT HENOCPEACTBEHHO Uepe3 yCTPOMCTBO Oe3 N3MEHEHHSI.

4 BricokorppexTuBHoe AAC u Ay0MpoBaHUe CIIEKTPAJIbHOM 110JI0CHI

[Tpu BeicokodhhextuBHOM AAC (HE AAC) ocymmectBusieTcs 1yOmupoBaHue crieKTpabHoH monock! (SBR).
SBR mnpexacraBnser coboil MeTon BBICOKOA((EKTHBHOTO KOIUPOBAHUS BBICOKHX YacTOT B aITOPHUTMax
ckatust 3Byka. OH IMO3BOJISIET TOBBICUTH IMMOKa3aTeldn PabOThl HU3KOCKOPOCTHBIX KOJCKOB 3ByKa M peuw,
mub0 yBeNMWYMBas IIMPUHY TIOJOCHI 3ByKa HA JaHHOW CKOPOCTH, JIMOO moOBBImAs 3¢ (EeKTHBHOCTD
KOJMPOBAHUS Ha 3aJaHHOM yPOBHE KauecTBa.

Kopmupyetcs u mepenaeTcs TONBKO HWKHSASL YacThb CreKTpa. UenmoBeueckoe yxo Hamboyee YyBCTBHUTEIBHO
MMEHHO K 3TOM 4acTu crnekTpa. BMecto nepenaun BepxHeil yactu cnektpa SBR ucnons3yercs kak npouecc
MOCTKOMPOBAHUS I BOCCTAHOBJICHHS 00Jiee BBICOKHX YacTOT HAa OCHOBAaHMU aHAJIN3a MEPEdaHHBIX Oonee
HU3KHX YacTOT. TOYHOE BOCCTAaHOBJICHHE OOECIIeYMBAeTCs Iepenadeid cBsizaHHBIX ¢ SBR mapamerpoB B
KOAMPOBAaHHOM IIOTOKE OMTOB Ha OYE€Hb HU3KOH CKOPOCTH MepeJauy JaHHbIX.

IX()I IX(H)

Konep - Hexonep

Bxogy ——MWM—-—» Ilepenaua » Brixon
BS.1196-1

[orokx 6uroB HE AAC mnpexacraBisier coboil pacmupeHrne notoka o6utoB 3Byka AAC. JlonoiaHUTENbHBIE
nanHele SBR BeTpamBarorcs B anemeHT HamonHeHus AAC, TeM caMbIM TapaHTHUpPysl COBMECTHMOCTH CO
crangaptoM AAC. Texnonorus HE AAC sBnsiercs ABYXCKOPOCTHOM cuctemoil. COBMECTUMBIH B 0OpaTHOM
HaIpaBJieHUH OOBIYHBIN MOTOK OMTOB 3Byka AAC HampaBiseTcs Ha MOJIOBUHHON YacTOTe MUCKPETHU3ALNU
pacmupenns SBR, Takum o6pazom gexomep AAC, KOTOpPBIM HE CIOCOOCH JEKOIUPOBATH JdaHHBIC
pacmiperns SBR, BbIZacT BBIXOJAHON CHTHal BpPEMEHHM Ha 4YacTOTE JUCKPETHU3ALMM, COCTaBISIOIIECH
MOJIOBHHY OT Tipon3BoanMoit nexonepom HE AAC.

) BoicokoaddexTuBHoe AAC Bepcun 2 U mapaMeTpuYecKoe cTepeo

HE AAC v2 sBnsercs pacmmpenuem HE AAC u mpencrasisier mapamerpuyeckoe ctepeo (PS) mis
MOBBILIEHUA YPPEKTUBHOCTH CXKATHUS 3BYKa AJIS1 CTEPEOCUTHAIIOB HU3KOI CKOPOCTH.

Kozmep aHanmmsupyer 3BYKOBOW CTEpEOCHTHA W KOHCTPYHPYET IapaMeTpUYecKoe TMPEJCTaBICHUE
cTepeon3oOpaxeHus. Termepb HET HEOOXOIUMOCTH IiepenaBaTh 00a KaHala, WM KOAHPYETCS TOJBKO
MOHO(OHHYECKOE BOCIPOU3BEICHHUE IIEPBOHAYAILHOTO CTEPEOCHTHANIA. DTOT CUTHAN MEPENacTCs BMECTE C
napameTpamu, HeoOXOIUMBIMH TSI BOCCTAHOBIICHHSI CTEPEON300paKeHUSI.
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B pesymprare BOCHIpHHMMAaeMOE KadecTBO 3ByKa HH3KOCKOPOCTHOTO TOTOKa OWTOB 3ByKa (Hampumep,
24 x6uT/C), BKIIIOYAIOMIETO TapaMEeTPUUIECKOE CTEPEO, 3HAYMTEIHHO BBIIIE, YeM KAa4eCTBO aHAIIOTHUIHOTO
MOTOKa OMTOB 0€3 MapaMeTPHUECKOro CTEPEo.

[Tloroxk ©OutoB HE AAC v2 crpoutrcs Ha mnoroke OutoB HE AAC. JlonmosHUTENbHBIC JaHHBIC
MapaMeTPUYECKOr0 CTEPEO BCTPAUBAIOTCS B 3yeMeHT pacmupeHus MoHonotoka HE AAC, tem caMbim
rapanTtupys coBmectuMocTh ¢ HE AAC, paBHo kak u ¢ AAC.

Hexonep HE AAC, koTopblii HecocoOeH JIEKOJUPOBATh PACIIMPEHUE MapaMeTPHUECKOr0 CTEPEO, BBIAACT
MOHO(OHIYECKUH BBIXOIHOW CUTHAJ Ha TIOJHYIO MUPUHY monockl. OObraHEIi nexoaep AAC, HecTiocOOHBIH
NEeKOMpPOBaTh JaHHBIe pacmupeHus SBR, Beimaer MOHOGOHMYECKWI BBIXOJHOW CHTHAJI BpPEMEHH Ha
MOJIOBUHHOM 4acTOTE JUCKPCTU3ALUH.

Ipunoxenune 3
(uHpopmManmoHHOE)

3BykoBbie AC-3 u E-AC-3

1 Koauposanue

udposoit anroput™m cxarust AC-3 mMoxer koaupoBath oT 1 1o 5,1 kaHaAlOB 3BYKOBOI'O WCTOYHUKA W3
npencrasienus KM B mociie1oBaTeIbHBIN TOTOK OUTOB HAa CKOPOCTSX INEepeaadd JaHHBIX OT 32 KOUT/C 10
640 xOut/c. Anroputm AC-3 mocturaer BBICOKOH 3(p(EeKTUBHOCTH KOAMPOBaHHS (OTHOLIEHHWE CKOPOCTH
nepelayn JaHHBIX Ha BXOJIE K CKOPOCTH Tiepeladd JaHHBIX Ha BBIXOJIE) IyTeM TIpyOOro KBaHTOBaHHS
MpeJICTaBIeHUs 3BYKOBOT'O CHTHAJIA B YaCTOTHOH o6nactu. CTpyKTypHasi cXxema 3TOTo Mpolecca mokazaHa Ha
pucynke 7. IlepBpiM Imarom B Tpolecce KOIMPOBAaHUS SIBISIETCA INpeoOpazoBaHuEe 3ByKa U3
MOCJIEI0BaTeIbHOCTH  BpeMeHHBIX BbiOopok WMKM B mocienoBaTenbHOCTh  OJIOKOB  YaCTOTHBIX
KO3 (GUIMEHTOB. DTO OCYIIECTBIISCTCS B OaHKe (UIBTPOB, pealM3yIoluX aHaiu3. [lepekpbiBaroriuecs
Onoku 512 BpeMeHHBIX BHIOOPOK YMHOXKAIOTCSI HA BPEMEHHOE OKHO M IIPE00pa3yroTCsl B YaCTOTHYIO 00J1aCTh.
W3-3a mepekpwiBaromuxcs OJIOKOB Kaxkjas BxomHas BelOopka WMKM  mpencraBmsiercs  AByMs
MIOCIeIOBAaTEIFHBIMU TIPe0Opa3oBaHHBIMU Oj0Kamu. IIpencraBieHre B YaCTOTHOW 00JACTH MOXET OBITH B
TakOM CJydae YMCHBIIEHO BJBOE TaK, YTOOBI B KaXJIOM OJIOKE COMEpKaloch 256 HYaCTOTHBIX
ko3 duumentos. OTaenbHbIE YacTOTHBIE KO3()(UIMEHTH! MPEACTaBICHB B JBOWYHOW 3KCIIOHCHLIUATBLHON
HOTAaIlMM KaK JBOWYHAs HKCIIOHEHTa M MaHTHcca. Habop 3KCIOHEHT KoaupyeTcst B rpy0oe mpeacTaBieHue
CIIEKTpa CHUTHAJA, KOTOPBIA HA3BIBACTCS CIICKTpadbHOW ormbaromiell. DJTa CHeKTpanbHas OruOarormas
WCTIONB3yeTCA BHYTPEHHEH CTaHAaPTHOM MPOTrpaMMOi pactpeiesieHrst OUTOB, KOTOpas OMpeAesieT, CKOIbKO
OWTOB WCTONB3YyeTCs A KOAUPOBAaHUS KaKHOH OTHeNbHONW MaHTHCCHL. CHEKTpalibHYI0 OTHOAIOIIYI0 H
rpy00 KBaHTOBAaHHBIE MAHTHCCHI 711 6 3BYKOBBIX OJIOKOB (1536 3BYKOBBIX BEIOOPOK) (hOPMATHPYIOT B Kazp
AC-3. ITotok 6utoB AC-3 sBisieTCs MOCSA0BATEIbHOCTRIO KaipoB AC-3.
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PUCYHOK 7
Kopgep AC-3
Bpemennsie Bauk (i)PIJH;TpOB, "KCIIOHEHTBI Konuposanne
BBIOOPKH ——=|  pealIn3yomumx =| orubaiomeii Pacng;%[rgj};eHHe
NKM aHaJIN3 CIIeKTpa

MaHTtHcchl

KpanTtosanue Wudopmarus o pactpeneaeHus OUToB

MaHTUCC

KBanToBaHHBIE

MAaHTHCChI Komuposaunas
orubaromas
\ criekTpa y
KonupoBaunsriit
dopmaruposanue kagpa AC-3 |, oaup
MOTOK
outoB AC-3

BS.1196-07

Peanpnbiit xomep AC-3 ropas3mo ciloKHEe, 4YeM JTO TOKa3aHO Ha pHUCyHKe 7. Bxmrodarorcs Taroke
cienytomye GpyHKIHUN, He N300pakeHHbIE BHIIIE:

2
B

MIPUCOCMHSCTCS 3arojIOBOK Kajpa, coaep)kauuii uHpopMaiuio (CKOpOCTh Mepeadyd JaHHBIX,
4yacToTa JUCKPETU3allid, YHCIO KOJUPOBAaHHBIX KAaHAJIOB M T.J.), HEOOXOAMMYIO  JUIsI
CHUHXPOHU3ALMU U JEKOAUPOBAHUS KOJUPOBAHHOIO MTOTOKA TAHHBIX;

BBOJISITCSI KOJIBI OOHAPY>KSHHSI OIITHOOK 7151 00eCIIedeHIs] BO3MOKHOCTH IIPOBEPKH JIEKOJEPOM TOTO,
YTO TIPUHATHIA KaJIp JAaHHBIX HE COAECPIKHUT OMIHUOOK;

MOYKHO JMHAMHYECKH H3MEHATH CHEKTPAIbHOE paspelieHne OaHka (WIBTPOB, peaTH3YIOHINX
aHalin3, ¢ TEM 4YTOOBI JyYIIe COOTBETCTBOBAaTh BPEMEHHO-YACTOTHOW XapaKTEPHUCTUKE KaxKIOro
3BYKOBOT'O 0JIOKa;

MOYKHO KOJMPOBaTh CIEKTPAJIbHYIO OrMOAIONIyl0 C HW3MEHAEMBIM BpPEMEHHO-YaCTOTHBIM
paspelieHueM;

MOJKET BBINOJIHATECS OoJiee CIOXKHOE pachpelesieHHe OWTOB M HW3MEHEHHE IapaMeTpoB
CTaHJApTHON BHYTPEHHEH NpOrpaMMbl pachpeiesieHnss OMTOB, ¢ TeM 4YTOOBl co3maTh Oonee
ONTUMAJILHOE pacrpeesieHie OUToB;

KaHaJIbl MOTYT OBITh O6’BC,I[I/IH6HBI Ha BBICOKHX YacCTOoTaxX B MNOCIAX OOCTHKCHUA OobIIEeH
3(1)(1)CKTI/IBHOCTI/I KOAUPOBaHUA I pa6OTLI Ha Oojiee HU3KUX CKOPOCTAX Mepeaavu JaHHbIX]

IIPU IBYXKaHAIbHOM PEXUME MOXKET C YCIIEXOM BBIIOIHATHCS IPOLECC IIOBTOPHOIO KOJUPOBAHUS
C MOMOIIBI0 MATPUYHON CXEMBI JUIsl 00ecrieueH s TOTOTHUTENbHON 3()(HEKTUBHOCTH KOAUPOBAHUS
U NPEJOCTABJICHHSI BOBMOXHOCTH TIOJyYEHHUs YJIYyYIIEHHBIX PE3YyJIbTaTOB B Cllydae NEKOAUPOBAaHUS
JIBYXKaHAJTBHOTO CUTHAJIA MATPUYHBIM JICKOZEPOM OOBEMHOTO 3BYYaHHSI.

JexoaupoBanue

OCHOBHOM TIPOIIECC MIEKOTWUPOBAHMSI SBIISCTCS TIPOIIECCOM, OOpaTHBIM KOAMpOBaHHUIO. Jlekomep,

[IOKa3aHHBIA Ha PUCYHKE §, TOJDKEH CUHXPOHU3UPOBATH KOJUPOBAHHBINA IOTOK OUTOB, IPOBEPSTH OLIMOKU U
negopMaTHPOBaTh Pa3InUHbIC THUITBI JaHHBIX, KaK, HAIPUMEpP, KOAUPOBAHHYIO CHEKTPAIIbHYIO OrHOAroNIyIo
W KBAaHTOBaHHBIC MAaHTUCCHL. Pe3ymbTaTel pabOTHl CTaHIAPTHOHW MNpPOTrpaMMBl pacrpenelcHus OUTOB
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WCTIOJNIB3YIOTCS JUIsl PACIIaKOBKH U JCKBAHTOBaHUS MaHTUCC. CIEKTpalbHas OrMOAroIas ACKOIUPYETCs s
CO3/IaHUsI DKCIIOHEHT. DKCIIOHEHTHI W MaHTHUCCHI OOpaTHO MPeoOpa3yroTcs BO BpEMEHHYIO 00JacTh s
CO37aHMs JCKOIUPOBAHHBIX BPEMEHHBIX BEIOOpOK MKM.

PUCYHOK 8
Hexonep AC-3
KonupoBauHsbIii Cunxponnsanus kagpos AC-3, oOHapyxeHHe
norok 6uros AC-3 omubOK u neopmMaTUpoOBaHUE KaapOB
KBanroBanusie
MaHTHCChI
Wudopmanus
K 0 pacrpezene-
OAMpOBANHAL Pacnpenenenue HIH OHTOB JlekBaHTOBaHME
orubarorast
ouroB MaHTHCC
CHeKTpa
Mantuccst
Y
HeKOHHPOBaPP/Ie DKCIMOHEHTbI Bank ¢punbTpos, Bpemennsie
orubatomiei peanu3yonyx (— = BBIOOPKH
CICKTpa CUHTE3 KM

BS.1196-08

Peanbnbiii nexonep AC-3 cioxkHee, 4eM 3TO MOKa3aHO Ha pucyHKe 8. Bkirodarotcs ciemyromue QyHKIHH,
He M300pa’KeHHBIC BHIIIE:

3

B Cllyyae OOHapy>XCHHs OIIMOOK B JaHHBIX MOXET HPHUMEHSATHCS CKPbIBAHUE OIIMOOK WM
BBIKJIFOUEHUE;

KaHalJlbl, BBICOKOYACTOTHBIM KOHTCHT KOTOPBIX OBLI O6’beZ[HHeH, JOJIXKHBI OLITE Pa3bEANHECHBI,

AOJDKHO MPUMCHATBHCA ACKOAUPOBAHUC C TIOMOIIBIO ManPI‘IHOﬁ CXCMbI (B JABYXKaHaJIbHOM pe)KI/IMe)
Ka)KI[I:Iﬁ pa3, Koraga KaHaJbl ObLIH IMMOBTOPHO KOAUPOBAHBI C TIOMOIIBIO ManH‘IHOfI CXCMBI;

pa3pcuicHue OaHka (I)I/IJ'ILTpOB, peaIn3yromux CUHTE3, JOJDKHO ITUMHAMUYCCKHN MCHATBHCA TAK KC, KAK
9TO HMCJIIO MECTO B XOJC IIpoHecCa KOAUPOBAHHUA B OaHke (bHJ'IBTpOB Koaepa, pCaln3yrolmux
aHaJInu3.

E-AC-3

Pacumpennoe AC-3 (E-AC-3) moGaBiisieT HECKOJBKO JIOMOJIHUTEIBHBIX WHCTPYMEHTOB KOJHMPOBAHUS K
BHIIIIEONTUCAHHOMY 0a30BoMy kojieky AC-3. JlomomHuTeNnbHbIe HHCTPYMEHTBI KOJUPOBAHUSI 00€CIIEUNBAIOT
MOBBIIIEHHYI0 3()(QEeKTHBHOCTh KOAMPOBaHUs, KOTOpas JaeT BO3MOKHOCTh pabOThl Ha Ooliee HHU3KHX
CKOpOCTSIX MepeAayd, TOrna Kak JOIMOJHHUTENIbHBIE XapaKTEPUCTHKH O0ECHeYMBAIOT JOIMOJHHUTENbHYIO
THOKOCTBH TIPHIIOKEHHS.

ZIOHO.HHI/ITG.HBHI)IC HWHCTPYMCHTBI KOAUPOBAHUA:

aJIalITUBHBIA THOPHUIHBIN Tpeodpa3oBaTellb — JOTOJIHUTEIbHBI YPOBEHb, IPUMEHIEMBI B OaHKe
GunpTpoB aHanmza/cuHTE3a Ul oOecrieueHHs Ooee TOHKOTO CHEKTPAIbHOTO pa3pelieHHs
(1/6 ot AC-3);

nepexoaHasl MpeanrymMoBass oOpaboTka — JOMOJNHHUTENBHBIH WHCTPYMEHT JJS COKPAIEHUS
MIEPEXOTHBIX MPEAITYMOB;

CIEKTPaJbHOE pACIIMpPEHHE — CHHTE3 JEKOJepOM KOMIIOHEHTOB HamOojee BBICOKMX YacTOT Ha
OCHOBaHUH MOOOYHON MH(DOPMALINH, CO3aBACMOI KOJIEPOM;
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— pacmMpeHHoe OObEeIWHeHHEe — TpH OOBEIWHEHWH KaHaJOB OXBaThIBaeTcs (¢aza Hapsay
C aMIUIUTYIOM.

JlomoTHUTENbHBIE XapaKTEPUCTHKH:
- Ooree ToUHAs AeTANA3ANNA CKOPOCTH TIEpeIadn JaHHBIX;
— OoJsee BRICOKAsi MaKCUMallbHAs CKOPOCTh Mepeaun JaHHbIX (3 Mout/c);

- IMOATIOTOKM MOI'YT HECTH JONOJHHUTCIIBHBIC 3BYKOBBIC KaHallbl, HAIPpUMEP 7.1 chs wm
KOMMCHTAaTOPCKUC NJOPOKKHU.

Ipuiaoxenue 4
(uadopmanuoHHOE)

MPEG Surround

1 Beenenne

Texnonorus UCO/MOK 23003-1 uimm MPEG Surround obecnieunBaet 4pe3BbrdaitHO 3()(HEKTUBHBIA METO]
KOAWPOBAaHMS MHOTOKAaHAJIbHOT'O 3BYKa U IO3BOJISIET MIEPEAaBaTh OKPY>KAIOLINK 3ByK Ha CKOPOCTSIX, KOTOPbIE
OOBIYHO HCHOJIB3YIOTCS AJsl KOAUPOBaHMUSA MOHO- WM cTepeo3Byka. C ee MOMOLIbI0 MOXHO NPENCTABUTDH
MHOTOKaHAJIbHBINH 3BYKOBOH curHan N KaHaJIOB HA OCHOBAaHMM HUCXOMSINEro cMelneHus kaHaioB M <N u
JIOTIOTHUTENBHBIX KOHTPOJIBHBIX NaHHBIX. B mpeamounTaeMbIx pexumax skciuryarammu koxep MPEG
Surround npoU3BOAUT MOHO- MM CTEPEOHUCXOAAIIEE CMEIICHNE U3 MHOTOKaHaJIbHOTO BXOJHOT'O 3BYKOBOTO
cUrHasa. JTO HHUCXOJIee CMEIICHHE KOJIUPYETCS C HUCIOJIb30BAaHWEM CTaHIApTHOro 0a30BOTO Kojeka
3BYKa, HallpUMep OJTHOW U3 CHCTEM KOAMPOBAHMSA, PEKOMEHYEMBIX B IMyHKTax 1 u 2 pazzena pexomeHoyem.
B nononnenne k Hucxomsuemy cmemennio MPEG Surround renepupyer omnucanue mpoCTpaHCTBEHHOTO
n300paKeHrsl apaMeTpoOB MHOTOKAHAIBHOTO 3BYKa, KOTOpOE J00aBISEeTCs KaK MOTOK BCIOMOTAaTENbHBIX
JAHHBIX K 0a30BOMY KOJIEKY 3ByKa CIOCOOOM, COBMECTHMBIM B OOpaTHOM HalpaBleHUH. TpajuliMOHHbBIE
MOHO- WJIA CTEPEOJEKOAEPhl HTHOPUPYIOT BCIIOMOTATEIbHbBIE JaHHBIE U BOCIIPOM3BOIST 3BYKOBOW CTEpEO-
WK MOHOCHrHan Hucxonsmero cmemenus. OcHamennsie MPEG nexkonepsl cHadana JE€KOIUPYIOT MOHO-
WIA CTEPEOHHCXO/AIIEeE CMEIICHUE, a 3aTeM HWCIOJNB3YIOT MapaMeTpbl MPOCTPAHCTBEHHOTO H300pasKeHMUS,
W3BJICUCHHbIE U3 TIO0TOKAa BCIIOMOTATEeNbHBIX JAaHHBIX, [UISI TEHEPUPOBAHHSA BBICOKOKAUYECTBEHHOTO
MHOT'OKaHaJIbHOT'O 3BYKOBOI'O CHTHAJIA.

Ha pucynke 9 nokazan npuniun MPEG Surround.

PUCYHOK 9
IIpunuun MPEG Surround, Hucxoasiuiee cMenieHse KOIUPYeTCsl ¢ HCNOJIb30BaHHEM 0a30BOI0 KoieKa 3ByKa

Komep MPEG Surround

Crepeo-

SO ’-----u--.-----------uu-------_ Pyaroe Jlexonep MPEG Surround
MOHOHHUCXOJSIIICE i 1 HMCXOTIIE e c
CMEIICHHE v ' cmewmeHue Tepeo-
[ ] inpNze
) . MOHOHHCXOISIIEE "
ABTOMaTHYECKOE CMEIIRHHE ITpocTpancTBEeHHOE N
* — N MHOTOKaHaJIbHOE
Msuoro- (dpaKynBramUBHO) —0 BOCCTAHOBJICHHE
KaHAJIbHBIA - - R
CHrHaI
ABTOMarn-
4yecKoe IpocTtpan-
<> > Onenka HUCXOZIAIIEE CTBCHHBIC
NMPOCTPAaHCTBEHHBIX CcMelleHne rapameTpbl
apaMeTpoB

BS.1196-09

Ucnonszys MPEG Surround, cyinecTByroIne yCIyrd JIETKO YCOBEPIIEHCTBOBATh I OOECHCUEHUS
OKPY)KAIOIIEro  3ByKa CIIOCOOOM, COBMECTUMBIM B oOpaTHOM HampasieHun. Crepeoaekoaep
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B CYIIECTBYIOLIEM TPaJUIMOHHOM IOJIb30BAaTEIbCKOM YcTpolicTBe urHopupyer naHuele MPEG Surround
data 1 BOCITPOM3BOAMT CTEPEOCHTHAN O3 yXyIIIeHUS KadecTBa, Torna kak cHadxkennbii MPEG Surround
JEeKOJIep TOCTaBIIsIeT MHOTOKAHAJIBHBIN 3BYK BHICOKOTO Ka4eCTBaA.

2 Koauposanne

Henms xogepa MPEG Surround 3akmrodaeTcsi B NMPEACTABICHHH MHOTOKAHAJIBLHOTO BXOIHOTO CHTHAIA Kak
COBMECTHMOTO B OOpaTHOM HamNpaBICHUH MOHO- HJIM CTEPEOCHIHAla B COUYETAHWU C MPOCTPAHCTBEHHBIMH
napaMeTpaMy, KOTOpbIE MO3BOJSIOT BOCCTaHABIMBAaTh MHOTOKaHAJBHBIA BBIXOJHOW CHUTHAN, CXOXHHU B
OTHOILIEHUU BOCHPUATUSA C MEPBOHAYAJIbHBIMH MHOTOKaHAJIbHBIMM BXOJHBIMH cHUrHamamu. Hapsny c
ABTOMAaTHYECKH T€HEPUPYEMBIM HHCXOJAIIMM CMEIIEHHEM MOXKET HCIOJIb30BaThCAd CO3JAaHHOE BOBHE
HUcxofsmee cMmemenne  ("XyngokecTBeHHOe —cmemieHue"). Hucxopsmiee — cMelIeHHE — COXPaHUT
MIPOCTPAHCTBEHHBIE XapaKTEPUCTHUKU BXOJAHOTO 3BYKa.

MPEG Surround cTpouTcs Ha TEXHOJIOTHHM TapaMeTpuieckoro crepeo B coyeranun c¢ HE AAC, B
pesynbTaTe 4ero Bo3HuKaeT cranaaptHas crenudukaiyst HE AAC v2. Ilytem couetaHust MHOKECTBEHHBIX
MOJIyJeld MapaMETPHUECKOro CTEpe0 M APYIHX pa3pabOTaHHBIX B IOCIenHEe BpeMs Moayieil Obutn
OIIpeleNICHbl PA3IUYHbIE CTPYKTYPHI, NOJACPKUBAIOIIUE PA3HBIE COYCTAHUS PAda BBIXOAHBIX KAaHAJIOB U
KaHAJIOB HUCXOISIIET0 cCMelleHus. B kauecTBe mpumepa: 1jisi MHOTOKaHaJIbHOTO BXOAHOIO CHrHaja a 5.1
HUMEIOTCA TPU pasindHble KOH(UTrypamuu — oxHa KOHGHUrypauus Uisi 0asHpYOLIMXCS HAa HUCXOISIIEM
CMEIIeHNHU cTepeocucTeM (KoH(UTypanus 525) u nBe pa3nuyHble KOH(pHUTypanuu st 0a3UpPYyOIMUXCS Ha
HUCXOJSIIEM CMEIIeHHH MOHOCUCTeM (KoH(urypamus 5151 u 515,, ucmonp3yromas Apyroe codeTaHHe
y3JIOB).

B MPEG Surround BXOAsIT psii ”THCTPYMEHTOB, TO3BOJISIONINX PUMEHSTh XapaKTEPUCTHKH, KOTOPHIE TAI0T
BO3MOXHOCTH MCIIOJIb30BaTh 3TOT CTAaHIAPT B IIMPOKUX MacmTadax. OJHON M3 KIIOYEBBIX XapaKTEPHCTHK
MPEG Surround sBisiercst CHOCOOHOCTb MOCTENEHHO MAaCIITaOMpPOBaTh KauyeCTBO IMPOCTPAHCTBEHHOI'O
M300pakeHHsd OT OYEeHb HHU3KOTO IPOCTPAHCTBEHHOI'O 3arojioBKa 0 IMpo3padyHocTH. Emie oxHoit u3
KJIFOUYEBBIX XApaKTEPUCTHK SABJIAETCS TO, 4YTO BXOJ JEKOJAEpPa MOXHO CHeJaTh COBMECTHMbIM
C CYIIECTBYIOIIMMH MaTPUYHBIMHU TEXHOJIOTHSIMH OKPY>KaIOIIEro 3ByKa.

OTU U APYTrUue XapakKTCPUCTUKU PCATUIYIOTCA CICAYOINMHU OCHOBHBIMH MHCTPYMCHTAMU KOAUPOBAHU.

- OcraTtoyHOe KOJIUPOBaHWE — HapsAy C TPOCTPAHCTBEHHBIMH TapamMeTpaMH TaKKe MOTYT
nepe1aBaThCsl OCTATOYHBIC CUTHANBI MPH UCIONB30BAHUK METO/a THOPUIHOTO KOJAMPOBAHUS. DTH
CHUTHAJIBI 3aMCHSIOT 4YacTh HEKOPPEIMPOBAHHBIX CHUTHAJIOB (SIBJISIOLIMXCS YacThiO y3IIOB
napamMeTpruecKkoro crepeo). OcTaTouHble CUTHAIBI KOAUPYIOTCS MyTeM MpeoOpa3oBaHuUsl CUTHAJIOB
oomactu K3® B obmacte MDCT, mnocne uero xo3pdunuentst MDCT  koaupyroTcs
¢ ucnonb3oBanueM AAC.

- MarpuuHasi COBMECTUMOCTh — (DAaKyJIbTATHBHO CTEPEOHHCXOJAIICE CMEIICHHE MOXKET 3apaHee
00pabaThIBaThCs, YTOOBI OBITh COBMECTHMBIM C TPAJAUIUOHHBIMH MATPUYHBIMH TEXHOJIOTHUSMH
OKpY’KaloIIero 3ByKa I 00ecreYeHus] COBMECTHMOCTH B OOpAaTHOM HAIpaBIICHHH C JIEKOJICPAMH,
KOTOpbIe CHOCOOHBI JEKOJUPOBAaTH TOJIBKO IOTOK CTEPEOOMTOB, HO CHAa0XEHbI MaTPUYHBIM
JEKOJIEPOM OKPYKAIOIIETO 3BYKa.

- [IpousBonbHBIE CcUTHANBI HUCXOmsANIEro cMmenreHuss — cucrema MPEG Surround cmoco6na
o0pabaThiBaTh HE TOJNBKO TI'E€HEPUPOBAHHOE KOJEPOM HHCXOJHAIIEEe CMEUNICHHE, HO W
XY/IO’)KECTBEHHOE CMEIICHHE, IOCTAaBIAEMOEe KOJAepy B JIONOJHEHHE K MepBOHAYAIBLHOMY
MHOTOKaHaJIbHOMY CHTHAJIY.

— MPEG Surround nmo UKM — o6sr4a0 mpoctpancTBeHHble napametpsl MPEG Surround necytcst B
YaCTH BCIIOMOTATENBHBIX NTAHHBIX 0a30BOM CXEMBI CXKaThs 3ByKa. [ TpHIIoKeHMIA, B KOTOPHIX
Hucxomsiee cMmenrenue nepenaetcss kak UKM, MPEG Surround Taxke Mmomjaep)KuBacT METO/,
MO3BOJISIIOIIMNA  TIEPEHOCUTh TMPOCTPAHCTBEHHBIE TMapaMeTpbl 110 HECXKAThIM ay/IMOKaHaJaM.
B ocHOBe ATOT0 JIEKUT TEXHOJIOTHSI, U3BECTHAS KaK CKPBITHIE JAHHBIE.

3 JexoaupoBanue

Hapsimy ¢ 00pa®oTKoii MHOIOKaHAJIBHOIO BBIXOAHOTO curHajga aekogep MPEG Surround Taxoke
MOJIEPKUBAET 00pabOTKY allbTepPHATUBHBIX KOHPHUTYPAILIHii BEIXOIHOTO CHI'HAJIA.

— BuptyansHeiii  okpyxatommii 3Byk — cucteMa MPEG  Surround MoxeT 3KCITyaTHpOBaTh
IPOCTPAHCTBEHHBbIE IapaMeTpbl IJIi CBEOEHUS HUCXOMALIEIO0 CMEUIEHUS [0 BBIXOIHOTO
CTepeOCUrHaja BUPTYQJIBHOIO OKPY’KAlOIIEro 3ByKa JUIS BOCIPOU3BEIECHUS B TPAAULIMOHHBIX
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HaylIHUKaX. B cranmapre ykaspiBaeTcsi He (QYHKIMS Mepegaydd, YUUTHIBAIOIIAs CTPOCHUE TOJIOBBI
(HRTF), no Tombko muTepdeiic k 3tum HRTF, uro mpemocrasisier cBobomy npu peanu3alid B
3aBHCUMOCTH OT Clly4asl Ucroiib30BaHusl. OOpaboTKa BUPTYaJbHOTO OKPYKAMOIIETO 3ByKa MOXKET
NPUMEHATHCS KaK B JEKOJAEpe, TaK U B KOZAEpe, MPUYEM MOCIEAHUI 00ecleunBaeT BOZMOKHOCTD
OIYIICHHUS] BUPTYAIILHOT'O OKPY>KAIOIIEro 3ByKa MPHU HUCXOSIEM CMEIIeHNH, 0e3 He00X0IUMOCTH
npumeHenus aexoaepa MPEG Surround. Bmecte ¢ Tem nexomep MPEG Surround MoeT OTMEHHTD
00paboTKy BHPTYadbHOTO OKPYXKAIOMIETO 3ByKa IPH HUCXOIAIIEM CMEIIEHHH W TIOBTOPHO
MPUMEHUTH aJbTEPHATHBHBIN BUPTYAIbHBI OKpYKAIOMMA 3ByK. OCHOBHOHM MPHHIUIT OTOOpaKeH
Ha pucynke 10.

PUCYHOK 10

JlekonupoBaHue BUPTYaJIbHOI0 okpy:kaiomero 3s8yka MPEG Surround

HRTF

A 4

CTCpCOHI/ICXOI[ﬂIHCC CMCIICHUC

L

. q@ﬂﬁ\
— Uy

\ 4

Hp OCTPaHCTBCHHBIC TapaMETP bl

L

MHO0ro kaHaJib HeIi
Konep MPEG Surround
Ko mposanue/tepenada

BS.1196-10

- PaciumpeHHbIi MaTPHYHBIA PEXKUM — B CIIydae TPAJAUIHOHHOIO CTEPEOKOHTEHTa, KOraa moOovYHasl
npoctpaHcTBeHHas: wHpopmanusi otcyTctByeT, MPEG Surround cnocoGeH oneHHTh MOOOYHYIO
NPOCTPAHCTBEHHYIO HMH(OpMAIMIO M3 HUCXOJIIETO CMCEIICHWS W TEM CaMbIM  CO3JaTh
MHOT'OKaHAJIbHBIN BBIXOAHOI 3BYK IPH YPOBHE KauyecTBa BBIIIE, YeM TO, KOTOPOE 0OECIICUHBAIOT
OOBIYHBIC MATPUYHBIC CHCTEMBI OKPYIKAIOIIETO 3BYKA.

— OtcedyeHne — BCIEACTBHUE JIeXkKallel B ero ocHoBe cTpykTypbl aexonep MPEG Surround mosxer
MOCTaBUTh CBOM BBIXOJHOW CHUTHAIN JUIA KOHQUTYypalMii KaHAJIOB, TAE YUCIO KaHAIOB MEHbBILE, YeM
YHUCJIO KaHAJIOB B MHOTOKaHAJILHOM BXOJTHOM CUTHaJIEe KOoZepa.

4 IIpopuau u yposHun

Hexonep MPEG Surround MoKeT NpUMEHSATHCS B BHJIE BEPCHU BBICOKOTO KauecTBa M BEPCHUM HU3KOM
MomHocTH. O0e Bepcur padoTar0T Ha OJJHOM W TOM JK€ INOTOKE JAaHHBIX, HO C Pa3HBIMU BBIXOJHBIMHU
CUTHAJIaMH.

Bbazosriit npopune MPEG Surround ompeznensier mects pa3inyHbIX HEPapXUYeCKUX YPOBHEH, KOTOPBIMHU
MpelyCMAaTPUBAETCA PA3IMYHOE YMCIO BXOAHBIX M BBIXOJHBIX KaHAJIOB, pa3lW4HbIC JMANa30HBI 4acTOT
TUCKPETH3allMK 1 pa3jMyHas [IMpPUHA MOJIOCH! AEKOTUPOBAHMS OCTATOYHOTO CHTHANA. YPOBEHBb JEKOnepa
JOJDKEH OBITh paBeH YPOBHIO OWMTOBOTO MOTOKAa MJIM BBIIIE €ro, 4YTOOBl OOECHEeunuTh HaaJieKallee
nexoaupoBanue. Hapsay ¢ atum nexoneps! ypoBHeH 1, 2 u 3 ciocoOHBI AEKOANPOBATh BCE OUTOBBIE TIOTOKU
ypoBHEH 2, 3 u 4, XOTs, BO3MOXKHO, ITPH HECKOJIBKO 00Jiee HU3KOM KaueCTBE BBUIY OTPaHHYCHUN IEKOIepa.
BwMmecte ¢ Tem kauecTBO M opmar BeixoHOro curHana aekoaepa MPEG Surround 3aBHCHT OT KOHKpETHOM
KoH(Urypauuu aexkogepa. TeM He MeHee acreKThl KOHQUTYpaliK AEKOAEpa MOJHOCTHIO0 OPTOrOHANIBHBI 110
OTHOUICHHUIO K Pa3JIMYHBIM YPOBHSM 3TOTO TPOQHIIS.

5 Hpncoezmﬂe}me K 3BYKOBBIM KOJA€KaM

MPEG Surround paboTaer kak pacIimpeHHe Ha TEPUOIbI A0 M TOCIe 00padOTKH MOBEPX TPaJUIIMOHHBIX
CXeM KOJMPOBaHWsS 3ByKa. BBuIy 3TOro OoH crocoOeH 00eCleYnTh BO3MOXKHOCTH Pa0OTHI MPAKTHUCCKU
moboro koxepa 3Byka. @opmupoBanne kaapoB B MPEG Surround otnmwgaercsi BRICOKOW THOKOCTBIO, UTO
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MO3BOJIIET 00ECIICUYNTh CHHXPOHHOCTh C IMUPOKUM JHMANa30HOM KOJICPOB, a TAKXKE UMEIOTCS CPEICTBA IS
ONTUMH3AIIUN COEJUHECHUST C KOJEPaMHU, KOTOpBIE YXKE HCIOIb3YIOT MapaMeTPUYECKHe HWHCTPYMEHTHI
(mammpumep, nyOIMpOBaHIE CIIEKTPAITLHON MOJIOCHI).

IIpunoxkenue S
(uHpopmanoHHoOe)

Pacuimpennoe BoicokodpdexkTnBHOe AAC (pacmupennoe HE AAC)

1 BBenenue

[Ipoduns pacmmpernnoro HE AAC, onpeneneHHBIH B paMKax YHU(DHUIIMPOBAHHOTO KOIWPOBAHUS PEYHd U
3syka (USAC) MPEG-D HMCO/M3K 23003-3. USAC sBnsieTcs CTaHAapTOM KOAWPOBAHUS 3BYKOBBIX
CUTHAJIOB, KOTOPOE MO3BOJIAECT KOAWPOBATh pEYeBbie, 3BYKOBBIE CHTHAIBI, a TaKXke JI000e coyeTaHue
PEUEBBIX U 3BYKOBBIX CUTHAJIOB IIPU COOTBETCTBYIOIIEM KaueCTBE 3BY4aHHs I BCEX 3BYKOBBIX MaTepHajIoB
B INMPOKOM JAxama3oHe ckopocteil mepemaun. OH MOANEPKHUBAET ONHOKAHAIBHOE M MHOTOKaHAJIbHOE
KOAMPOBaHME Ha OONBLIMX CKOPOCTSX MMepeaayd, rae oOecreynBaeT MPaKTHUYECKH MPO3pavyHOE KadecTBO.
B To xe Bpemst oH obecnieunBaeT oueHb 3PEKTUBHOE KOAUPOBAHUE HA OUEHb HU3KHX CKOPOCTSX IepeaadH,
MOJTHOCTBIO COXPaHsISI IPU 3TOM IIMPHUHY MOJIOCHI 3ByKOBOT'O CUTHAJIA.

Ecmm Yy OpeapiAymux KOJACKOB 3BYKOBBIX CUTHAJIOB 6I)IJ'II/I CHGHI/I(bI/I‘IGCKI/IC CUIBHBIE U clIa0bIe CTOPOHBI IpH
KOJIMPOBAHHUH WM PEUEBOTO HIIM 3BYKOBOTO KOHTeHTa, T0 USAC cnocoOeH KoaupoBarh 10001 KOHTEHT C
OJIMHAKOBO BBICOKOW TOYHOCTBIO, HE3aBHCUMO OT THIIA TAKOTO KOHTEHTA.

Jyig Toro 9TOOBI NOCTHYH OJMHAKOBO BBICOKOTO KayecTBa KOAMPOBAHMS 3BYKOBBIX M PEUEBBIX CHUTHAJIOB, B
USAC mnpuMEHSIOTCS XOpOIIO 3apeKOMEHJIOBaBIIHE Ce0s METOIbl KOIMPOBAaHMS, OCHOBAHHBIC Ha
MOIUGHUIMPOBAHHOM AWCKPETHOM KOCHMHYCHOM mpeoOpaszoBanuu (MDCT), ussectasie o MPEG-4 mns
3syka (MPEG-4 AAC, HE AAC, HE AAC v2), oObeauHsiss WX C TaKUMHU CIEIHaIN3UPOBAHHBIMU
AIIEMEHTaMH PEUeBOro Kojiepa, Kak JTMHeWHOe MpeacKa3aHue ¢ BO30YXKICHUEM IO anredpandeckoi KOJI0BOM
kaure (ACELP). CpencrBa mapaMeTpHuecKOro KOIUPOBAHUS, TAaKWE Kak AyOnMpOBaHHE CHEKTPabHON
nosiocel (SBR) MPEG-4 1 MPEG Surround 8 MPEG-D, ynyuinensl u XOpomo MHTETPUPOBAHBI B 3TOT
Kojiek. B pesynbrare momy4yusioch BBICOKOI(QQEKTHBHOE KOJUPOBAaHWE, padoTaroliee BIUIOTh J0 CaMbIX
HU3KUX CKOPOCTEN IepeadH.

B Hacrosmee Bpems B crangapte USAC onpenenstorces aBa npoduis.
- basoswiti npogune USAC

B 6a3oBom npodune USAC npencrasnens! ¢pynkuun cragaapra USAC B moaHOM o0beMe Npu COXpaHEHUH
0011Ieli BBIYMCIUTENLHON CIIOKHOCTH Ha HU3KOM ypOBHE. VICKITIOUEHBI Te CpeCcTBa, il KOTOPBIX TpeOyeTcs
3HAYUTENHHBIA 00HEM MaMATH WM BEIYUCIUTETFHOW MOITHOCTH.

— Pacwupennwiii npogpure HE AAC

Otum mpodiem, myTeMm mobapienus Bo3MmoxkHOcTer USAC, pacmupsieTcss CYIIECTBYIOIIMN MPOQHIh
HE AAC v2, 4To0BI CHenuasbsHO OPWUEHTHPOBATHCA HAa NMPUMEHEHHS, B KOTOPHIX JOJDKHA COXPAaHUTHCS
COBMECTUMOCTH C cymiecTByromuM cemeiictBom npoduieit AAC (AAC, HE AAC u HE AAC v2). B ator
npouiIb BKIIOUEH YpOBEHb 2 6az06020 npoguis USAC. Benencrue 3T0ro AeKoaepbl ¢ paclIMpeHHBIM
npodpunem HE AAC moryt nekoauposath outoBbie motoku HE AAC v2, a taxke outoBsie motroku USAC
(o mByX KaHAJOB).
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PUCYHOK 11

CTpykTypa paclIupeHHOr0 BbIcOK0I(exTuBHOro AAC

AACLC SBR PS USAC

[Tpoduas AAC

BricokoadpdextrnBHOe AAC

. _ Boicoxoaddexrusroe AAC v2

Pacimmpennoe BeicokoddhexkruHOe AAC

BS.1196-11

B USAC moanepxuBaroTcsi 4acTOThl quckperusanuu oT 7,35 kI'p 7o 96 x['1, npu sToM 0H obecriedynuBaeT
BBICOKO€ KadecTBO 3ByKa JUIsi OWTOBBIX CKOPOCTEH B JUama3oHe HayWHas ¢ 8 KOWT/c M 70 OWTOBBIX
CKOpPOCTEH, Ha KOTOPBIX MJOCTHIAeTCsl BOCHPUHMMAEMasl IPO3pPavyHOCTb. IJTO OBUIO TOATBEPHKACHO
pesyibpTaTaMu BepuUdHKanuoHHoro wucnbeitaHus (mokyment MPEG2011/N12232), monydeHHBIMH U3
PI'11/TIK29/0TK1 UCO/MDK, xotopsie npunoxens k Jlokymenty 6B/286 (Rev.2).

Kongwurypanus kaHaaoB Moria BBIOHpAaThCS MPOWU3BONBHO. 13 pasiuuHBIX KOH(HUTYpaIMii KaHAaJOB,
YCTaHaBIMBAEMBIX 110 YMOIYaHHUIO, MOTYT 00ecrieunBaTh Y3PPEKTUBHYIO MTepelady CUTHAIOB B OOJNBITHHCTBE
OOBIYHBIX CIIeHapueB paboThl MpUiIOKeHWH. B 3TH KoHQHrypamuu, ycraHaBIHBaeMble MO YMOIYaHHIO,
BKJIIOUEHBI Bce KoHurypauuu kananos MPEG-4, Takue kak MoHO, ctepeo, 5.0 u 5.1 o0beMHBIH, nin gaxe
CXEeMbI I'poMKoropoputenent 7.1 wnu 22.2.

2 KoaupoBanue

Kak 310 006bryHO npunsTO Npu cranpaptuzanun MPEG, cranmapr MICO/M3K 23003-3 omnpenenseT TOJIbKO
npotiecc nexkoaupoBanus (ainoB u nmortokos MaHHEIX USAC MPEG-D. OH HOpMAaTHBHO HE OIpenesieT
MPOIIECC KOJUPOBAHMSL.

TunoBast BO3MOXHasl CTPYKTypa KoAepa MoKa3aHa Ha pucyHke 12.

Kozlep COCTOUT U3 CIICAYIOMUX CPCACTB KOAUPOBAHUS:

— Obpabotka crepeocurHaiga. Ha HU3KUX/IPOMEXKYTOUHBIX OWTOBHIX ckopoctax B USAC
NPUMEHSIOTCSl TEXHOJIOTUH MapaMeTPHUECcKOro crepeokoupoBanus. [TpuHIm ux paboThl mogxo0eH
paboTe cpeicTBa MapaMETPUUECKOro crepeo, omucanHoro B Jlomomuenmu 2.5 xk MCO/MOK
23003-3, Ho omimuaercst TeM, uto O6asupyercs Ha MPEG Surround, kak onmncano B [lpunoxxenuu 4,
u nodtomy HaseiBaercsi MPEG Surround 2-1-2 (MPS 2-1-2). Komep u3BiekaeT U3 BXOIHOTO
3BYKOBOTO CHT'Hajla BHICOKOA(P()EKTHBHOE MapaMeTpHIecKoe IpeJCTaBlIeHue cTepeohOHNIECKOro
o0paza. DT mapaMeTpsl IepenalTcss B OUTOBOM MOTOKE COBMECTHO C MOHO3BYKOBBIM CHTHAJIOM,
MOJY4YEeHHBIM B pe3ysibTare HHUcXopasmero cmeuieHus. Ilo BeIOOpY Komep MOXKET mepenaBaTh
OCTaTOYHBIH CHUTHAJ, KOTOPBI MOAKOPPEKTHPYET TNPOIECC PEKOHCTPYKIMH CTEPEOCHUTHANIA B
Jnexojepe. MexaHn3M KOJAMPOBAaHHS OCTATOYHOT'O CHUTHAJA IO3BOJISIET IUIABHO MEPEXOJUTH OT
MOJTHOCTBIO MApaMETPHUYECKOr0 JI0 TOJHOCTHIO JUCKPETHOTO CTEPEOKOAMPOBAaHMSA KaHala.
CpenctBo MPS 2-1-2 sBnsiercss HeoThemiiemoir uacThio Kkojgeka USAC. Tlpu 0Oojiee BBICOKHX
OMTOBBIX CKOPOCTSX, Korja mnapamerpuueckoe komupoBanue u ACELP oObl4HO He JCHCTBYIOT,
CTEPEOKOIMPOBAaHUE MOXKET OCYIIECTBISIThCS HCKmMounTenbHo B obOmactu MDCT mocpenctBom
KOMIIJIEKCHOTO cTepeornpenackasanus. [1oaToMy maHHBIN MeTOJ Ha3bIBAIOT CTEPEOKOAUPOBAHHEM C
KOMIUIEKCHBIM TpeacKa3aHueM. Ero MokHO paccMaTpuBaTh Kak 0000mieHue Tpanuiimonnoro C/b
CTEPEOKOINPOBAHNSI.
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Pactmmpenue nosocel. [Tapamerpuyeckoe pacHidpeHre MOJIOCHl — 3TO MHOTOKPATHO YJTyYIICHHAs
Bepcust nyOnmpoBaHust crmektpanbHOil monockl  (SBR) MPEG-4, xotopas omumcaHa B
Jononuennu 2.4 x UCO/MBK 23003-3. Konep orieHUBaeT OTMOAIONIYIO CHEKTpPa, TOHAIBHOCTH
0oJiee BBICOKMX TOJIOC 3BYKOBBIX YacTOT U MEpPEJacT COOTBETCTBYIOIIUE MapaMeTPhl Ha JCKOJED.
B komepe MoxeT BBIOMpAThCS OJMH W3 JBYX pPa3IMYHBIX THIIOB CPEJICTB NPeoOpa3oBaHuUs
(TapMOHHYECKOTO WM C KOIMMUPOBAHWEM) M OIHWH M3 TpeX KoddhUIreHToB npeodpazoBanus (1:2,
3:8, 1:4). Oro ynyumennoe cpeactBo SBR sBisercs HeoTheMiieMoit yacteio kosieka USAC.

bank ¢ubTpoB, kKommyTarus 61okoB. bank ¢uneTpoB Ha ocHoBe MDCT 00pa3zyeT ocHOBY siapa
KojZiepa. B 3aBUCMMOCTHM OT NPUMEHEHHOTO MeEXaHH3Ma (OPMHUPOBAHUS IIYMOB KBaHTOBAHHS
paspeiieHue npeoOpa3oBaHuss MOXKET ObITh BbIOpano 1024, 512, 256 wnm 128 crnekTpaibHBIX
nuaui. B koMOuHanmn ¢ xkodddumuenToM npeodpazoBanms SBR 3:8 paspemrenrne MoXeT OBITH
W3MEHEHO 0 74 OT TepeYHCISHHBIX BHIIIE BapHaHTOB, OOECNeYrWBas JIYYIIyI0 BpPEMEHHYIO
JIPOOHOCThH JTaKe MPH 00JIee HU3KKUX YaCTOTaX TUCKPETU3ALINY.

Bpemennoe orpanmuenue myma (TNS), C/b crepeokoaupoBaHue, KBaHTOBaHUE. DTH CPEICTBA
ObuTH B3sTH 13 AAC M IpUMEHEHHI Tak, Kak onucano B Jononnenun 2.2 k MCO/MOBK 23003-3.

Apudmermueckuii  kKojep ¢ amanTtandeid K  KOHTEeKCTy. KoampoBaHuWe  CHEKTPabHBIX
koapduimentos MDCT 06e3 oOpa3oBanusi Imyma (TO €CTh JHTPOIMHHOE) OCYIIECTBISACTCS
apu(MeTHYECKUM KOEPOM, KOTOPBIH BHIOMpaeT TaOIWIBI BEpOSTHOCTEH, OCHOBHIBASACH HA paHee
KOAMPOBAHHBIX CIIEKTPAIbHBIX JIMHUSAX.

[McuxoakycTuieckoe ynpasieHHe, H3MeHeHHe Ko3(duimenTa MaciTabupoBanus — K03QHUIEHT
MacCIITa0MPOBAHMUST OCHOBBIBAETCS HAa TICHXOAKyCTHUECKOM MOJENH, MOMOOHOW TOM, KOTOpas
ucnonssyercs B AAC, cm. lonmomuenwne 2.2 xk UCO/M3BK 23003-3.

MacmtabupoBanue, OCHOBAaHHOE Ha MapaMeTpax KOAUPOBaHMUSA C JIMHEHHBIM MpelcKa3aHHEeM
(LPC) — 310 cpenctBo (HOpMHPOBaHHS CIEKTPAIBHOIO IIyMa MOXET HMCIIOJIb30BaThCS B KaueCTBE
aNbTEPHATHBEI YIIOMSHYTOMY BbIllle HF3MEHEHHIO KOXQQUIIMEHTOB MaclITabupoBanus. B3BenieHHas
BEpCHsl YacTOTHOTO TMpeAcTaBieHust Habopa koddduuumentoB ¢unbtpa LPC mpumensercs k
cnekTpanbHbIM KoadpuuuerraM MDCT 1o kBaHTOBaHMS M KOAUPOBAHMUSL.

ACELP. B kozepe ¢ JIMHEHHBIM NpEICKa3aHUEM, BO30YXKIAeMbIM aNreOpanvyeckuM KOJIOM
(ACELP), mnpumeHseTcs XOpOLIO 3apeKOMEHAOBaBllee ceOs NpEeACTaBICHHE BO3OYXKICHUS
a1alTUBHOM/MHHOBAIIMOHHOHN KOZOBOH TalJIHIIeH, M3BECTHOE TI0 COBPEMEHHBIM PEUEBBIM KOACKaM.

YmiorHenne OuTOBOro mortoka. OKOHYATENbHBIH OUTOBBIA MOTOK (DOPMHUPYETCS U3 PasINYHBIX
3JIEMEHTOB, KOTOPBIE POU3BOAATCS CPEIICTBAMU KOJEpa.

FAC. CpencrBo mnpsmoit koppekuun cryneHyaroctd (FAC)  sBisercss MexaHH3MOM,
o0ecrevnBaOIUM TUIABHBIA Tiepexof] OT KoaupoBanus Ha ocHoBe MDCT, monBep:keHHOTO
cTyneH4aroctd, K konuposanuio ACELP Bo BpemeHHOI 00macTy.
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PUCVYHOK 12
Biaok-cxema kogepa USAC MPEG-D

(BXO)J HeckaToro MKM-curnana )
1

CrepeoobpadoTka
Pacrmpenne nonocst
1

‘VYipaBieHne KOMMyTanueil 610K0B

Brounas
KoMMyTas Amnanus

OaHKa LPC
JuisTpoB

(MDCT)

TNS,
M/S

v

“s Macmra- &=
GupoBaHHe

Ananus
HIBTPOB
LPC

KBanTo- M FAC .‘. ACELP
BaTeIb

wa

4yeCKuit
Kozep

X . .

( ViutoTHeHHE GHUTOBOTO MOTOKA

BS.1196412

3 JexonnpoBaHue

Bazosas crpykrypa aekogepa USAC MPEG-D nokasana Ha pucyHnke 13. IIpomecc nexonupoBanusi 00bIMHO
OCYIIECTBIISIETCS B TIOCIIEIOBATEIBHOCTH, 00PATHOM Mpolieccy KOJUPOBaHHUS.
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PUCVYHOK 13
Baok-cxema nexogepa USAC MPEG-D

( PasymiorHenne 6uToBOTO MNOTOKA

Apud:MeTu-
yecKuit ACELP

IeKornep

Cuntes
¢dunprpa
LPC

O6paTHOe
KBapTOBAaHHG

v

“Macirad -
poBaHue

Koo bdumm-
EHTBI

Macmrabu

poBaHuUs

[PUMEHEHUE
LPC B

YaCTOTHOM

obnacTi

OOpaTHbIit FAC

MDCT.
A 4

I BspemmBaHue. CI0kKeHHUE NOCPEACTBOM HaJIOKEHUS
1
| TocTunerpanus HU3KUX 4aCTOT

Pacumpenue mosocst
CrepeoobpaboTka

| |
(Ilcc)kanm 3sykoBoit UIKM-curHan )

BS.1196413

ITpouece nexoaUPOBaHUS MOXKET OBITh YKPYITHEHHO OIHCAH CIETYIOIINM 00pa3oM.

Pasynnomnenue bumosoeo nomoxa — NEKOJEPOM OCYLIECTBIISIETCS] TIOUCK B OMTOBOM IOTOKE BCEH
HeoOXouMoii eMy HH(pOpMaLUK U HANPaBJIEHUE €€ Ha COOTBETCTBYIOIINE MOAYJIH AEKOIepa.

ﬂekodupoeaHue 8 ﬂ()pe — B 3aBUCUMOCTH OT COACPIKAHUA OUTOBOTO IMOTOKa, ACKOALCP:

— JEKOAMPYET M OCYIIECTBISIET MpPOLENypY, OOpaTHyl0 KBaHTOBAHUIO CIIEKTPaJbHBIX
ko3 duumenros MDCT, npumenser mMacitabupoBaHue, OCHOBAaHHOE WJIM Ha MHPOPMALMH O
kodpduumenrax maciitaOupoBaHus, WM Ha uHGopmauuu o Kodpumuentax LPC, nu
MIpUMEHAET Janee (ONMIMOHAIBHO) cpeacTBa, ocHoBaHHble HA MDCT, ecnu oHU CyIIECTBYIOT U
npumeHnuMbl. Hakonen, npumensercss oOpartHeiii npouecc MDCT  mng  momyudeHus
COOTBETCTBYIOILIEI'O CUTHANIA BO BPEMEHHOI 001acTy;

—  wim gaexonupyeT uHpopMaruio, kacaromryrocss ACELP, npousBoguT curHan Bo30yx AeHHUS U
CHHTE3UPYET BBIXOAHOM cUrHal ¢ momouisio ¢uistpa LPC.

Bzeewueanue, cnooicenue nocpedcmeom HanodceHuss — MOCIEN0BATENbHOCTh KaJAPOB Sapa Koaepa
COCAMHSIOT WM CJIHAIOT B XoJe OOBIYHOTO Tpolecca CIOKEHHS MNOCPEIACTBOM HAaJOKEHUS,
m3BectHoro u3 AAC. Ilepexomsl Mexay kommpoBanueM, ocHoBaHHOM Ha ACELP wmm MDCT,
OCYIIECTBIISIOTCS IyTeM CIHSHHSA JaHHBIX, AeKoanpoBaHHbIX FAC.

Iocmgunempayus Hu3kux yacmom — U yIydIIEHWs KadeCcTBA PEYEBOTO CHUTHAJIA MOXKET
MPUMEHSTHCS ONMIMOHAIBHBIN (PUIIBTD, YAYUIIAIOMINN BEICOTY 3BYKa.

Pacmupeuue nojochul, cmepeoo6pa60mka — HaKOHE€L, IPUMCHAKOTCA CPEACTBA NapaMETPHUICCKOTO
KOAWPOBaHUA JIsI PpACIIMPEHUA ITOJIOCBI U CPEIACTBa CTGpCO(i)OHI/IT-IeCKOFO KOoaAupoOBaHUA B LEIAX
BOCCO3daHUA ITOJTHOM IIOJIOCHI, IUCKPETHOT'O CTEPCOCUTHAJIA.

JIis KaXJI0ro W3 OMIHOHATBHBIX CPEACTB COXPAHSCTCS BO3MOXKHOCTH "CKBO3HOTO Mpoxoma", U BO BCEX
cllydasix, KOTJia HEKOTOpas OIlepaiusl HCKIoYaeTcs, JaHHBIE C €€ BXOJa MPOXOJST uyepe3 CpeicTBo 0Oe3
W3MEHCHUSI.
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4 IIpoduan n ypoBHH

B nacrosmee Bpems B MPEG omnpeaensroTcs aBa mpoduis, B KOTOPBIX npuMensercs kogek USAC.
- basosviit npogune USAC

B 6a3oBom mpodrmre USAC comepskutcs moiHblid kojgek USAC, 3a UCKITIOUYEHHEM HECKOIBKHUX CPEICTB,
KOTOPBIC XapaKTEePHU3YIOTCS 3HAYUTEIBHON BBIYMCIUTEIBHOW CIOXHOCTBIO B HAWXYJIIEM ciydae. JTH
CPEICTBa BHIIIC HE ObUTH ONMUCaHbl. JJaHHBINM TPOPUIE TPEACTABIACT COO0M YETKHI aBTOHOMHBIN MPOQIITH
JUTSL IPUMEHCHHI U CITy4aeB MCIIOJIb30BaHUs, TPH KOTOPBIX CIIOCOOHOCTH MOIICPKKU ceMeHCcTBa mpoduiei
AAC (mpoduias AAC, mpodus HE AAC, mpodumme HE AAC v2) He sBiseTcss BaKHOM.

— Pacwupennviii npoghune HE AAC

B mpodmre pacmmpennoro BeicokodddexTuBHOTO0 AAC comepkaTcs Bce CpelicTBa BBICOKOA((DEKTUBHOTO
mpodunst AAC v2, 1 B TakOM BHUJE OH CIOCOOCH JEKOAMPOBATh BCE MOTOKH mpoduis cemeiictBa AAC.
Kpome Toro, B 3TOT mpouib BKIIOYEHA BO3MOXKHOCTH JEKOJMPOBAaHUS MOHO-/CTepeocHrHaiia 06a3oBOro
mpocduns USAC. CrenoBarenpHO, 3TOT Mpodnib SBISIETCS ecTeCTBeHHBIM pa3ButheM npodwmis HE AAC
v2, Tak Kak MoHo-/cTepeomnoacuctemMa USAC (mpu paboTe HAa HH3KHUX CKOPOCTAX) MPHOOpETaeT
AONOJHUTCIIbHYIO IEHHOCTH COBMCCTUMBIX XAapPaKTCPUCTUK JId PaA3JIMYHBIX THUIIOB KOHTCHTA IMPU HU3KUX
CKOPOCTSIX.

Ipuaoxenue 6
(uadopmanuoHHOE)

He 3aBucsimne oT MeT0/1a KoaupoBanus koaoBbie Touku (CICP)
s koaupoBanuss MPEG

1 BBenenne

B ISO/IEC23001-8:2013 omucanbl acmeKkThl KOIMPOBAHMS 3BYKOBBIX IPOrpaMM, HE 3aBUCSIIHE OT
KOJMPOBAHHOT'O IMPECTaBIECHHUS, BKIIOYasi MO3UIMHA U CXEMY PAaCIOJIO0KEHHS CHCTEM T'POMKOTOBOPHUTEIEH.
Kondurypauunu kaHaioB 0 yMOJTYaHHIO BKIIOYAIOT KOH(UTYpallMK KaHAJIOB, ONMCaHHbIe B PekoMeHausx
MCD3-R BS.775 nmu MC3-R BS.2051. Bee xonpurypanuy kaHajioB OKa3aHbl B Tadnue 3.

TABJIMIIA 3
Kondurypauuu kanaioB U cxeMbl pacnosoxenusi rpomkorosopuresneii (Ilpumeuanne 1)
3navenne’’ Yucao OTroGpaxkenne
KOH(pUTrypauuu rPOMKOro- 0 YMOJTYAHHIO YJIEMEHTA Haspanue kanaza, onpeneaennoe
. B Pexomennammu MC3I-R BS.775
KAHAJIOB BopuTeieit HAa TPOMKOTOBOPUTEH wn BS.2051 (Tpnveuanme 4)
(Ipumeuanue 1) | (Ilpumeuanue 2) (ITpumeuanue 3) )
0 JIi06as ycTaHOBKA
1/0.0
1 (0+1+0) M + 000 MoHno
2/0.0 M + 030 JleBbIit
2
(0+2+0) M — 030 IIpassiii
M + 000 IenTpansHbIii
3 3/0.0 M + 030 JleBbiii
(0+3+0) eBbIit
M - 030 [paBsrii
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TABJINIIA 3 (npodonsicenue)

Kondurypauuu KaHajioB U cxeMbl pacnosioxenusi rpomkoropopureieii (Ilpumeuanue 1)

27

3uavenue’’
KOHpUIypauuu
KaHAJIOB
(Mpumeuanue 1)

Yucio
TPOMKOT0-
BopHuTeJIei

(Ipumeyanue 2)

OTtolpaxenue
M0 YMOJTYAHHIO DJIeMeHTa
Ha TPOMKOTOBOPHUTE/b
(Ipumeyanue 3)

Ha3zBaHue kaHaJa, onpejesieHHOe
B Pexomengannu MCI-R BS.775
uau BS.2051 (Ipumeyanue 4)

M + 000 LenTpanbHblit
3/1.0 M + 030 JleBwIit
4
(0+4+0) |M-030 IpaBbiii
M + 180 MoHo ¢ 3¢ dekToM 00beMHOTO 3BYKa
M + 000 HentpansHbIit
320 M + 030 JleBsIit
5 (0+5+0) M —030 [paBsrit
M + 110 JleBbIit ¢ 00BEMHBIM 3BYKOM
M -110 [IpaBerii ¢ 00BEMHBIM 3BYKOM
M + 000 LenTpanbHblit
M + 030 JleBsIit
6 3/2.1 M — 030 [paBerit
(0+5+0) M + 110 JleBbiii ¢ 00EMHBIM 3BYKOM
M -110 [IpaBerii ¢ 00BEMHBIM 3BYKOM
LFE1 HuzkodacToTHBIX 3P PeKTOB
M + 000
M + 030
M —030
7 5/2.1 M + 045 N/A™2
0+7+0) |M-045
M + 110
M -110
LFE1
8 141 Kanar 1 N/A
Kanan 2
M + 030 JleBbrit
9 © 3/;;3 0) M - 030 Ipasbrii
M + 180 MoHo ¢ 3¢ dexToM 00beMHOTO 3ByKa
M + 030 JleBbrit
10 2/2.0 M - 030 [paBerit
(0+4+0) M + 110 JleBBIii ¢ 06BEMHBIM 3BYKOM
M -110 [IpaBerit ¢ 00BEMHBIM 3BYKOM
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TABJINIIA 3 (npodonsicenue)
Kondurypauuu KaHajioB U cxeMbl pacnosioxenusi rpomkoropopureieii (Ilpumeuanue 1)
3nauenue™ Yucio OTo0pakenue
KOHpUIypauuu IPOMKOI0- 110 YMOJIYAHHUIO 3JIEMEHTAa Haspanue kanasa, onpeneiennoe
. B Pexomennammmu MC3-R BS.775
KaHaJ10B BopuTeeu Ha TPOMKOIoBOpuUTe/Ib

(Mpumeuanue 1)

(Ipumeyanue 2)

(Ipumeyanue 3)

uau BS.2051 (Ipumeyanue 4)

M + 000
M + 030
M — 030
11 © _?_/2}_ 0) M + 110 N/A
M —110
M + 180
LFE1
M + 000 HentpansHbIit
M + 030 JleBsIit
M —030 [paBsrit
1 3/4.1 M + 090 JleBbIit O0KOBOH ¢ 0OBEMHBIM 3BYKOM
(0+7+0) M —090 [paBsIii 60KOBOI ¢ 0OBEMHBIM 3BYKOM
M + 135 JleBbrit 3aMHMIA ¢ 00BEMHBIM 3BYKOM
M - 135 [paBerit 3aMHMI ¢ 00BEMHBIM 3BYKOM
LFE1 Husko4acToTHBIX 3G peKToB
M + 000 @OpoHTaNBHBIN LEHTPATbHBIN
M + 030 OpOoHTANBHBIN JIEBEIA NEHTPATBHBIN
M —030 @OpoHTaNBHBIH [TPaBbIi LEHTPAIbHBIN
M + 060 @DpoHTaNBHbIH JEeBbIH
M — 060 OpOoHTANBHBINA TPABBIA
M + 090 JleBblii O0KOBOM
M —090 [TpaBsIii 6oKOBOM
M + 135 Tvu10BOI JIEBBII
M —135 THITOBOM TpaBhIi
M + 180 ThUTOBOM IIEHTPATBHBIN
LFE1 HwuzkodacToTHBIX 3¢ dexToB-1
13 11/11.2 LFE2 Husko4acToTHbIX 3¢ heKToB-2
(9+10+3) |U+000 Bepxuuit ppOHTaTBHBIN IEHTPATBHBIN
U + 045 Bepxunii ¢ppoHTANEHBIH JIEBbIH
U - 045 Bepxuuii ppoHTaNBHBIN paBBIi
U + 090 BepxHuii neBblii 60KOBOA
U -090 Bepxuuii npaBsiii 60koBOH
T+ 000 BepxHuii ueHTpanbHbIi
U+ 135 BepxHuii ThIIIOBOH JIeBbIit
U-135 BepxHuil Tel10BOI ITpaBbIil
U + 180 BepxHuii ThIJIOBON IEHTPAIbHBIN
B + 000 HwxHuid GpOHTANIBHBIN IIEHTPATIBHBIH
B + 045 HwxHuii ppoHTaIBHBIN JIEBBIH
U-045 Hwxauit GpoHTATBHBIA MTPaBbIA
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TABJINIIA 3 (npodonsicenue)

Kondurypauuu KaHajioB U cxeMbl pacnojioxenusi rpomkoropopureieii (Ilpumeuanue 1)

3uavenue’’
KOHpUIypauuu
KaHAJIOB
(Mpumeuanue 1)

Yucio
TPOMKOT0-
BopHuTeJIei

(Ipumeyanue 2)

OTtolpaxenue
M0 YMOJTYAHHIO DJIeMeHTa
Ha TPOMKOTOBOPHUTE/b
(Ipumeyanue 3)

Ha3zBaHue kaHaJa, onpejesieHHOe
B Pexomengannu MCI-R BS.775
uau BS.2051 (Ipumeyanue 4)

M + 000 LeHTpanbHbIi
M + 030 JleBbIit
M — 030 [IpaBerii
14 5/2.1 M + 110 JleBbIil ¢ 00BEMHBIM 3BYKOM
(2+5+0) M -110 [TpaBslii ¢ 00BEMHBIM 3BYKOM
LFE1 Husko4acToTHBIX 3G peKTOB
U + 030 JleBblii BepXHH (POHTAIBHBIN
U -030 [IpaBsbiii BepxHUi GpOHTAIBHBIN
M + 000 LenTpansHbIi
M + 030 JleBsIit
M — 030 [paBerii
M + 090 JleBblii O0KOBOM
M —090 [IpaBs1ii 00KOBOM
15 5/5.2 M + 135 TBUTIOBO# JIEBBIN
(B3+7+0) M —135 THUI0BOM TpaBbIi
U + 045 JleBbIil BepXHUit
U - 045 [IpaBblil BepXHUIA
UH + 180 LenTpansHbIl BepXHUAN
LFE1 JleBblii HU3KOUACTOTHBIX 3 dhexToB
LFE2 [TpaBbiii HU3KOYACTOTHBIX 3 (EeKTOB
M + 000 LlenTpansHbIi
M + 030 JleBbIit
M — 030 [IpaBsIit
M + 110 JleBblii ¢ 00BEMHBIM 3BYKOM
16 5/4.1 M -110 [IpaBeIii ¢ 00HEMHBIM 3BYKOM
(4+5+0) LFE1 Husko4acToTHBIX 3G HeKToB
U + 030 JleBblii BepXHHI (PPOHTAIBHBIN
U - 030 [paBbIii BepxHHUH QPOHTAIBHBIN
U+ 110 JleBblii BepxHUH 3aJHUI
U-110 [IpaBblil BepXHUil 3aJHUH
M + 000
M + 030
M —030
M + 110
M —110
6/5.1 LFE1
17 6+5+0) |U+000 NIA
U + 030
U -030
U +110
U-110

T + 000
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TABJINIIA 3 (npodonsicenue)
Kondurypauuu KaHajioB U cxeMbl pacnosioxenusi rpomkoropopureieii (Ilpumeuanue 1)
3nauenue™ Yucio OTo0pakenue
KOHpUIypauuu IPOMKOI0- 110 YMOJIYAHHUIO 3JIEMEHTAa Haspanue kanasa, onpeneiennoe
. B Pexomennammmu MC3-R BS.775
KaHaJ10B BopuTeeu Ha TPOMKOIoBOpuUTe/Ib

(Mpumeuanue 1)

(Ipumeyanue 2)

(Ipumeyanue 3)

uau BS.2051 (Ipumeyanue 4)

M + 000
M + 030
M — 030
M + 110
M —110
M + 150
6/7.1 M — 150
18 6+7+0) |LFEL /A
U + 000
U +030
U-030
U +110
U-110
T + 000
M + 000 HentpansHbiit
M + 030 JleBbrit
M —030 [paBsrit
M + 090 JleBbIit OOKOBOW C 0OBEMHBIM 3BYKOM
M —090 [paBsIii 60KOBOI ¢ 0OBEMHBIM 3BYKOM
19 5/6.1 M + 135 JleBbiii 3aiHMI ¢ 0OBEMHBIM 3BYKOM
4+7+0) M — 135 IIpaBblii 3aHAH ¢ 00BEMHBIM 3BYKOM
LFE Huszko4acToTHBIX 3G HeKTOB
U + 045 JleBrrit BepxHUH (PpOHTAIBHBIN
U-045 [paBerit BepxHUi GpOHTATBHBIH
U+ 135 JleBblii BEpXHHIA THUIOBOM
U-135 [IpaBbIit BepXHU THIIIOBOH
M + 000 HentpansHbiit
M+ SC JleBblit 5KpaH
M -SC [IpaBsIii 9KpaH
M + 030 JleBbIit
M — 030 [paBsrit
M + 090 JleBblii 00OKOBOM ¢ 0OBEMHBIM 3BYKOM
20 7/6.1 M —090 [paBsIit 60KOBOIT ¢ 0OBEMHBIM 3BYKOM
4+9+0) M + 135 JleBblit 3aIHUI C 0OBEMHBIM 3BYKOM
M —135 [IpaBebrit 3a1HUI ¢ 00BEMHBIM 3BYKOM
LFE Husko4acToTHBIX 3¢ deKToB
U + 045 JleBbrit BepxHUH (PpOHTAIBHBIN
U - 045 [IpaBerit BepxHUH HpOHTATBHBIH
U+ 135 JleBblil BepXHUil THLIOBOI
U-135 IIpaBblii BEpXHUH THIJIOBOM
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TABJINIIA 3 (oxonuanue)

Kondurypauuu KaHajioB U cxeMbl pacnosioxenusi rpomkoropopureieii (Ilpumeuanue 1)

3nauenue™ Yucio OTo0pakenue
HasBanue kaHaJia, onpeaejJeHHOe
KOH(pUTypamuu IrPOMKOTroO- 0 YMOJTYAHHIO JIEMEHTa 5 Pexomertamn MCI-R BS.775
KaHAJIOB BOpHTeJIEi HA TPOMKOTOBOPHUTEb i BS 21(1)5111 a1 nmeqaﬂne. 2)
(Ipumeyanue 1) | (IIpumeyanue 2) (Ipumeyanue 3) ) P
21-63 3ape3epBUPOBaHbI

1 KOHq)I/IpraHI/IH 3BYKOBBIX BBIXOJHBIX KaHaJIOB YKa3bIBACTCA [IECTUOUTOBLIM MojeM, B KOTOPOM COIOCPIKUTCIA

3HaYeHWe KoH(urypamun KaHaioB, ompenenerHoe B I[SO/IEC 23001-8:2013 "He 3aBucsmme OT MeToAa
KOAWPOBAHUS KOJOBBIE TOUKH .

"2 N/A — HenpuMeHMMO; KOH(HUIypalus KaHajloB OTCYTCTByeT B Pexomennannn MCD-R BS.2051 unn Pekomenannu

MCD-R BS.775.

IMTPUMEYAHUE 1. — Coucok npusenen u3 tabmuist 8§ ISO/IEC 23001-8:2013/Amd.1:2015.

[MPUMEYAHUE 2. — [IpencraBneHne dYucia TPOMKOTOBOPHUTENICH COOTBETCTBYST OO0O3HadYeHUsIM "@poumansHble
2POMKO20BOPUMENU/SPOMKO20BOPUMENU €  OOBLEMHBIM — 36VKOM, —2pomkozoeopumeny HYI" wm B  ckoOkax —
"I pomkozogopumenu 6epxueco ypoeHs + 2pOMKO2060pUmMENU CPEOHez0 YPOGHA ~+ 2POMKO2060pUMENU HUIICHE2O0
ypoens", rpomkoroBoputenn HUD uckimtoueHsl.

[MPUMEYAHUE 3. — UneHTudukaiyss rpoOMKOrOBOpUTENEH € TOMOLIbI0  0003HAYEHHH, COOTBETCTBYIOIINX
Pexomenmammmn MCO-R BS.2051.

[MPUMEYAHUE 4. — O603HaueHHs 1 Ha3BaHUS KaHAJIOB 3aBHUCAT OT (PaKTUIECKON KOHPHUTYpAIliH KaHaIOB.

Hpuioxenue 7
(uHpopmManmoHHOE)

AC-4

1 BBenenne

AC-4 — 3TO yCOBEpIIEHCTBOBaHHAs CHCTEMa KOIUPOBAaHUS sl HU(PPOBOrO pPaJMOBELIaHUS, B KOTOPOH
WCTIONIB3YETCsl AITOPUTM MU(PPOBOTO CXKATHS U PA3IMYHbIC CPEICTBA MAPAMETPUIECKOTO KOJUPOBAHHMS JIJIS
NOBBILEHHS 3(P(PEKTUBHOCTH M pacIiupeHHs (QyHKIHOHAIBHBIX Bo3MOKHOCTeH. AC-4 Mo yMom4aHUIO
MOJIEP’KMBAET BXOIHBIC M BEIXOJHBIE (POpPMATHI KaK Ha OCHOBE KaHajla, TAK U Ha OCHOBE OOBEKTA.

B Tabnuiue 4 npejacraBiieH NepevyeHb (OPMATOB KaHAJIOB, MO YMOIYaHHUIO IMOJJCPKUBAEMBIX CHCTEMOMN
AC-4, B KOTOpOM yKa3aHbl KOHQUTYpaIMK KaHAJIOB, HEOOXOIMMBIE IS TIepe/lavui CUTHAJIOB, OIIPE/IeIICHHBIX
B Pexomennannn MC3O-R BS.1548. AC-4 takke nognepxusaeT (opMaThl MHOTOKaHAILHOTO KOJWPOBAaHMS,

KOTOpBIE MOKHO HCIIOJIb30BaTh MJISl TIOAJAEP)KKH TEPEeNOBBIX ayAHMOCHUCTEM, ONMMCAHHBIX B PexomeHmammu
MC3-R BS.2051.
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TABJINLIA 4
Hoaneps;xuBaemble M0 YMOJYAHUIO (POPMATHI KAHATIOB
®opmar K:ll:ll:j:(())l; IIpumeuyanue
Momno 1
(popmar 1/0%*)
Crepeo 2
(popmar 2/0%*)
3.0 3
(dopmar 3/0%)
5.0/5.1 5/6
(dopmar 3/2%)
7.0/7.1 7/8 CurHanusanus Tpex pa3HbIX KOHQUTypanuit
(cuctema I*¥) TPOMKOTOBOPHUTENEH
7.04/7.1+4 11/12 Cursanusanusa HOAMHOXKECTB ¢ MEHBIIINM YHUCIIOM
(cuctema J**) KaHaJIoB
9.0.4/9.1.4 13/14 Curganusanusa HOAMHOXKECTB ¢ MEHBIIINM YHUCIIOM
KaHaJloB
22.2 24
(cucrema H**)

*  Omnucan B Pexomenmanmun MCD-R BS.775.
**  Onucana B Pexomenganun MCD-R BS.2051.

Cucrema AC-4 mo3BomseT KomupoBaTh oT 1 mo 22.2 kaHanoB wucxomHoro ayauocurHaga ¢ UKM B
MOCIIEI0BATENBHBI OUTOBBIN IMMOTOK CO CKOPOCTHIO Mepeaayu JaHHbIX oT 24 kbut/c 1o 1536 xbut/c. Kpome
KaHaJIbHBIX mpejacTaBicHuil cuctema AC-4 mojjiepKuBaeT KOJAMPOBAHUE JMHAMUYECKUX 3BYKOBBIX
o0bekToB. [lomHoe ommcanme cuHTakcuca OutoBoro moroka AC-4 comepxkurcs B jgokymente ETSI TS
103 190-2.

B Tabnuue 5 mpuBeieHBI MpeaiaracéMbie CKOPOCTH Mepeladyd OWUTOB MPH Pa3IMYHBIX KOHQPUTYpaIMsx
KaHAaJIOB JUIs yJIOBJIETBOPEHUS TpeOOBaHui, n3iokeHHbIX B Pekomennaninun MCO-R BS.1548.

TABJINLA 5
CxopocTth nepegaqyu OMTOB AJ1s1 KOHKPETHBIX KOH(pUTrypanuii KaHAJIOB
Pexum CxopocTh neperayu OMTOB
Crepeo 2.0 96 xout/c
O6bemMubIi 5.1 192 x6ur/c
OObemMHbIi 22.2 1536 x6ut/c

AC-4 Taxxke o YMOJIYaHHIO NOAACPIKUBACT CICAYOIHNE CUCTCMHBIC (1)YHKLII/II/I:

WHTEIUICKTYaIbHOE VIPaBICHHE TPOMKOCTBIO B COOTBETCTBHMM ¢ Pexomenmammsmu MCD-R
BS.1770 u MCD-R BS.1771, BkmI0Yas CHUTHQJIU3AIHUIO I WHAWKAIMM COOTBETCTBUA
MEXIYHAPOIHBIM M HEKOTOPHIM pErHOHANbHBIM CTaHAApTaM TPOMKOCTH, JCHCTBYIOIIMM
B HACTOSIIIEE BPEMS;

MOAJePKKa KOIUPOBAHMS U JCKOJAUPOBAHUS MPEICTABICHNI 3ByKa HA OCHOBE KaHajla U Ha OCHOBE
00BEeKTa;

MO/IeP>KKa YCIOBHH MPOCITYIIMBAHKS COTJIacCHO TpeboBanmsaM Pexomengarun MC3-R BS.1909, B
YaCTHOCTH "JOMAaNTHUX YCIOBHHA" M "MOOWIBHBIX YCIOBHH'", BKIIIOYAs YIPABICHUE PACIIHPEHHBIM
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JMUHAMAYECKUM JUAMA30HOM, MPUMEHHUMOE K IIMPOKOMY CIEKTPY THUIIOB YCTPOWCTB Kak MJis
JIOMAIITHUX TaK ¥ JUIT MOOMIIBHBIX YCIIOBHIA,

. yJIydllleHHas TIepesiada pa3roBopa;

. CHHXPOHHOE KOJIUPOBaHHE BHJCOKAJPOB, IO3BOJISIOIICE BHIPABHUBATH  ayIUOKAAPBI  C
BUJICOKA/IPaMU;

. BCTPOCHHAS TOIICPIKKA TIePeayl U CUTHAIN3AIMN PACIIMPEHHBIX BCIIOMOTATEIbHBIX JaHHBIX HIIH
MeTa/IaHHBIX.

butoBslit motok AC-4, moka3zaHHbIN Ha pucyHke 14, cocToUT U3 KaapoB cuHxpoHusanuu AC-4, KoTopsie
HAYMHAIOTCS C CHHXPOCIOBA M 3aKaHUYMBAIOTCS CIOBOM IHKJIMYecKoH mpoBepku u30ObITouHOCTH (CRC).
CHHXPOCIIOBO TIO3BOJISIET JIEKOJIEPY JIETKO ONPEICIUTh Havyalo Aekoaupyemoro kaapa AC-4, a cnoBo CRC —
00HapyXHBaTh OIIMOKHM B OWUTOBOM IIOTOKE M BBINOJHATH JHO00E TpeOyeMoe MACKUPOBaHUE OIINHUOOK.
daxTudeckuil Kaap Kojeka, uiu ucxonusiid kaap AC-4, cocrout uz ornasnenus (TOC) u mo MeHbIIei Mepe
OJTHOTO CYyOIIOTOKA.

PHUCYHOK 14

OO01uii CHHTAKCHC OMTOBOI'0 MOTOKA
BburoBblii norok AC-4
Kanp

CHHXPOHH3aHH
AC-4

Kanp
CHHXPOHH3aIHH
AC-4

Kanp
CHHXPOHH3AIUH
AC-4

Kanp A TOC
CHHXPOHH3ALHH ;

e .| CunxpocaoBo o

Cy6mnorok 0
Kanp Pasmep kaapa |-

CHHXPOHU3ALUH o
AC-4 Hcxonnblii kaap

AC-4

Kanp Caoso CRC
CHHXPOHH3ANHH - i Cy6mnorok 2
AC-4 K

Cybonorok 1

Kanp ) Cyomnorox ...

cnnx&o&iﬁsaunu Ay1HOIaHHbIE

MeragaHHbie

Kanp
CHHXPOHHU3AUUH Y
AC-4 3| Cy6morox N

i

BS.119614

Kaxnpiii cyOmOTOK BKIIFOUAET KOJUPOBAHHBIC ayAMOJAaHHBIC, a TaKKE CBA3aHHBIC C HUMH MeETaJlaHHBIC
(Bciomoratenbhbie aaHHbie). TOC comepkUT HEOOXOAUMYI0 HH(POPMAIMIO O TOM, KaK ICKOIUPOBATh
CyOITOTOK HJIM HECKOJIBKO CYOIIOTOKOB.
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2 Koauposanue

Konep AC-4 HOpMaTHBHO HE 33/1aH; MMOAICPKUBAIOTCS PA3IUYHBIE CPEICTBA KOTUPOBAHUS, TO3BOJISIONINE
cO37aTh COBMECTHMBIN KOAMPOBAHHBIN OUTOBBII MMOTOK.

AC-4 ucrionb3yeT KBaHTOBaHME M KOAWPOBaHWE 00JacTH MNPeoOpa3oBaHUS C  HCIOJIb30BaHUEM
MOAU(DHUIIMPOBAHHOTO JUCKPETHOTO0 KOCHHYCHOro mpeoOpazoBanuss (MDCT) ¢ ruOkuM TEepeKITOYCHHEM
OKOH U MapaMeTPUICCKUM KOJUPOBAHUEM B OaHKE TICEBIOKBAIPATYPHBIX 3epKAIBHBIX QribTpoB. CucTeMa
AC-4 nognepxxkuBaeT KomupoBaHue oOT | gno 22.2 kaHaloOB uCXoAHOTro ayauocuraaia ¢ HMKM B
MOCJICZI0BATEIIbHBIM OUTOBBIN MOTOK CO CKOPOCTBIO MEpeaay AaHHbIX OT 24 kOut/c 1o 1536 xout/c. [lpu
koaupoBanuu  2.0- wu  5.1-kaHanpHOrO  crepeo3Byka  TpeboBaHMsM  Pekomenpmammm @ MCDO-R
BS.1548 cooTBETCTBYIOT CKOPOCTH Tepenadyn JaHHbIX 96 kouT/c n 192 kout/c. AC-4 Takxke MOAEPKUBACT
TPH peKUMa PACTIPEICIICHUS OUTOB — PEKUM C TIOCTOSIHHOM CKOPOCTBIO TIepeiauu OUTOB, PEKUM CO CPEIHEH
OMTOBOW CKOPOCTHIO M PEKHM C ITIEPEMEHHON OUTOBOM CKOPOCTHIO.

Konmep AC-4 moxeT ObITh peain30BaH C UCIOJIb30BAHUEM PA3HBIX CPEICTB KOJUPOBAHUS, MOKA3aHHBIX Ha
pucyHke 15, 115t moBbleHus 3PPEKTUBHOCTU ¥ THOKOCTH M PACIIMPEHUS QYHKIIMOHAIBHBIX BO3MOKHOCTEH
B 3aBHCHMOCTH OT pEeXuUMa pabOThl W/WIM Ha3HA4YEHHs. ODTH CPENCTBA IPUMEHSIOTCS B IMOPSAIKE ClIeBa
HarpaBo, To ecTb aynuocurtai ¢ MUKM nogaercst Ha BXOJ yCTPOICTB, TOKa3aHHbIX CJIE€Ba, & KOOUPOBAHHBIN
6urosblif moTok AC-4 BeiBoauTCs ciipaBa. Huke npuBeeHO ONMMCaHne 3THX CPENCTB KOAUPOBAHUSL.

. SRC (Sample Rate Converter) — mpeobpa3oBaTenb 4acTOTHI JAUCKPETH3AIMH, 00CCIIEUNBACT B
koznepe AC-4 AnUTENbHOCTh Kaapa, COOTBETCTBYIOILYIO BHACOKAAPY, VI PEKUMOB CUHXPOHHOTO
KOAMPOBaHMA KaapoB. B 3aBUCHMOCTH OT 4acTOTHI KaJpOB BXOAHOW CUTHAII ITpeoOpasyeTcs B OAHY
u3 BHyTpeHHHX dactoT pguckperusanuu 46 034 I'm, 46 080 I'm, 48 000 I'm wmm 51 200 I,
HCIIOJIb3YEMBIX MOCIEAYOLUMU HHCTPYMEHTaMu koaepa Ha ocHoe QMF u MDCT.

. A-JCC (Advanced Joint Channel Coding) — cpeacTBo pacuMpeHHOTO COBMECTHOTO KOIHUPOBAHUS
KAHAJIOB, BBIMIOJIHSAET IOHMKAIOIIEE MHKIIUPOBAHUE BXOJHOIO MMMEPCHBHOIO KaHama (Ooiee
5 KaHAJIOB) MyTEM COKPAILEHUS YHCIIa KaHAJIOB C KOJMPOBAHUEM COOTBETCTBYIOIIMX IAPAMETPOB.
DTH TapaMeTphl MO3BOJIAIOT JAEKOAEPY MOJIHOCTHIO BOCCTAHOBHTEH BXOIHOW KaHAI.

. A-JOC (Advanced Joint Object Coding) — cpeacTBO pacHIMPEHHOTO0 COBMECTHOTO KOIHUPOBAHMS
O00BEKTOB, MPUHUMAET ayJHMOOOBEKTHl B KAYECTBE BXOIHBIX OOBEKTOB M IPOCTPAHCTBEHHO
KOJMPYET WX, CO37aBas MEHBILNEE YHCIO BBIXOJHBIX OOBEKTOB, YTOOBI YMEHBUIUTH KOIHMYECTBO
currasioB B koge MDCT. ITapameTpbl, 3aKOTHPOBAHHBIE C MEHBIITMM YHUCIIOM BBIXOIHBIX OOBEKTOB,
HO3BOJIAIOT JIEKOJIEPY BOCCTAHOBHUTEL OOBEKTHI.

. A-CPL (Advanced Coupling) — ycoBepIleHCTBOBAaHHOE CpPEACTBO COCAWHEHUsS], BBIMOIHSICT
HOHM)KAIOLIee MHUKIIMPOBAHHE JIByXKAaHAJbHOTO ayJAHOCHTHAIA B OJHOKAHAJBHBIA W KOAUPYET
COOTBETCTBYIOIIME IMApaMeTpbl, KOTOPbIE MO3BOJSIOT BOCCTAHOBUTH MCXOHBIH JBYXKaHAJIbHBIH
BXOIHOU CUTHAJI.

. A-SPX (Advanced Spectral Extension) — cpeacTBo pacIIMpeHHOTO pa3BEpPThIBAHHS CIIEKTpa,
KOJIMPYET MapaMeTpsbl, CBSI3aHHBIC C BHICOKOYACTOTHBIM COJCPIKMMBIM BXOJHOTO CHTHAJIA, & 3aTeM
pa3BepThIBAaCT CIEKTP B JEKoJepe. B 4mciIo mapaMeTpoB BXOIST XapaKTEPUCTHKH OrMOArOINICH,
TOHAJIBHOCTH U 1ryMa. CIeKTpaabHOE U BPEMEHHOE pa3pelieHHe MapaMeTpoB MOKHO a/IallTHPOBATh
K XapaKTepUCTHKaM BXOJHOTO CHIHAJIA.

. SAP (Stereo Audio Processing) — cpenctBo o0pabOTKHM CTEpEO3BYKa, BBHIMOIHSIET COBMECTHOE
KoIUpoBaHKe KaHaoB B ooact MDCT mex iy AByMs Kk 60Jiee BXOJIHBIMH KaHAIAMH.

. ASF (Audio Spectral Front-end) — cpeactBo BXOJHOTO CIEKTPAIbHOTO aHalW3a 3ByKa, METOJ
KBaHTOBaHUS ¥ KonxupoBaHuss Ha ocHoBe MDCT c¢ wncmonb30BaHHMEM TEPEKITIOYEHUS OKOH
npeoOpa3oBaHua. Monynb yHpaBieHHs MEPEKIIOYEHHEM OKOH BBHIOMPAET ONTUMAIIBHYIO IJTUHY
npeoOpa3oBaHus Kagpa B 3aBUCUMOCTH OT THIAa BXOJHOro curHana. [locne HenuMHEHHOTo
KBaHTOBAaHMUsS W TOMEXOycTOWYnBOro KoaupoBaHus koddduuumentst MDCT u nononmHuTENbHAS
yhpasisifomias HHpopMamus coxXpaHsioTcsi B OUTOBOM noTtoke. PacnpeneneHue OUTOB 10 BpeMEHU
M 4acToTa peryiaupyrorcs OUTOBBIM OydepoM M mepueniuuoHHOH Monenbio. Moaenb OHTOBOTO
Oydepa Takxke yYUTHIBA€T OUTHI, UCIOIb3yEMbIC APYTUMH CPEICTBaMHU KOAWPOBAHMS M OOIIUMH
MeTa/laHHBIMU.

. SSF (Speech Spectral Front-end) — cpemcTBO BXOZHOIO CIIEKTPAIBHOTO aHAjIM3a pEYH,
aJbTCPHATUBHBIA METOJ] KBaHTOBaHUS M KomupoBaHusa Ha ocHoBe MDCT, cnenuansHO
MpeIHA3HAYCHHBIA NI KOAUPOBAHUS PEYd W PabOTArOIIMi ¢ KOPOTKHMHU IPEOOpa3OBaHUSMHU.
Brimonusier kBaHTOBaHME M KogupoBaHue B obnact MDCT ¢ ucnonp3oBaHHEeM MpecKa3aTeis
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nogauanasona. Macrpymentsl SSF u ASF SBISIIOTCS B3aMMOUCKIIIOUAIOMINMHE, B CBSI3H C YeM IS
koaupoBanusg MDCT ucnons3yercst mu6o ASF, nubo SSF.

PUCVYHOK 15
CpeacTBa KoaupoBanus, umewuecs B cucreme AC-4

Kooep AC-4
Bpemenréa Obracms QMF Oéracms MDCT ‘
i obnacmo ) ~ : o
SRC L | AJOC | a-cPL | | A-sPX SAP ASF/ |
i | A-JCC SSF :
BS.119615

3 JexoqupoBaHue

[Iporecc nekoanpoBaHus — B OCHOBHOM OOpaTHEII MPOIiecCy KOAMPOBAHUS — ITOKa3aH Ha pUcyHKe 16.

PUCYHOK 16
CpeacrBa 1eK0AUPOBAHUS
Kooep AC-4
Obnacms MDCT l oonacms QMF A Bpemennia
' obnacme
L] ASH A A-JOC/ f
¥ SSE ‘ SAP A-SPX A-CPL DE A-JCC DRC SRC
; -. ]\ A RS AN LAY LAY !
BS.1196-16

butoBblit motok AC-4 M KOHCTPYKLUS JEKoJaepa IMOJJIEPKUBAIOT pPEaTM3alfi0 JIEKOIePOB OHKEHHOM
CIOXHOCTH  JUISL  YCTPOMCTB €  OrPaHMYCHHBIMH  BO3MOXKHOCTSMH  (HAampuMep,  MOOWIIBHBIX
Tene(OHOB/TIAHILIETOB).

JJ1 5TOT0 UCTIONB3YIOTCA JIBA METO/IA.

1) HexonupoBanne B smape. AC-4 momnepxuBaer [Ba peXHMa JAEKOJUPOBAHHS:  IIOJHOE
JMIEKOIUpOBaHWe W JekomaupoBanue B supe. [exogep AC-4 cmocobern paboTaTh B peKHME
JEKOJUPOBaHUS B SIpe, KOTAa JEKOAUPYETCS OCHOBHOE IMOAMHOMXECTBO KaHAIOB (TIPElCTaBICHUE
COIEP)KMMOTO BCEX BXOIHBIX KaHAIOB) KOAWPOBAaHHOM MpOTpaMMbl, 4YTO OOecreYrBaeT
COTJIACOBaHHOE BOCIIPOU3BEICHUE MPOTPAMMBI TP YMEHBIEHHOW BBIYMCIUTEIEHON CIIOKHOCTH.

2) Macmrabupyemoe nexkonupoBanue. AC-4 Takke MONACPKUBAET MAaclITAOMPOBAHHE YACTOTHI
JIUCKPETU3ALIMHY, TaK YTO MOBBIIICHHBIE YaCTOThI AMCKpETH3aIuK, B yacTHOCTH 96 k['1y u 192 kI,
MOJ/ICP)KUBACTCST MACIITAOUPYyeMbIM 00pa3oM. Y CTPOUCTBA, TOIJIEPKUBAIOIINE TOJIBKO BBIXOHBIC
CUTHAaJIBI ¢ 4acToToi 48 kI, MOTYT 1€KOIMPOBAThH TOJILKO 0a30BbIil YPOBEHB.

B nononHeHme K JEKOMMPOBAHUIO TMOANEPKUBAEMBIX MO YMOIYaHHIO (hOPMATOB KaHAJIOB, YKa3aHHBIX B
tabmure 4, AC-4 momnep)KWBaeT WCIIONB30BAaHUE BCIIOMOTATEIBHBIX MAaHHBIX WM METadaHHBIX. OTO
MO3BOJIIET TPEJCKa3yeMbIM 00pa3oM TMPOM3BOJIUTH ITOHMXKAIOIIEE MUKIIUPOBAHUE BBIXOJHOTO CHUTHAJ
JICKOIMPOBAHHOTO KaHalla JJIi YMEHBIIICHUS YKCJA BBIXOJHBIX KaHAJIOB B COOTBETCTBHH C TapaMeTpaMu
YCTpOICTBA.
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Ipunoxenue 8
(uHpopmanoHHOE)

Ipo¢puas nonukeHHoii cioxuoctu popmara MPEG-H 3D Audio

1 BBenenune

®opmar MPEG-H 3D Audio — 310 craHmapT KOJMPOBaHUS 3BYKa, MPEAHA3HAYCHHBIN ISl TTOMICPIKKH
KOIMPOBaHUs 3ByKa B ()OpMe 3BYKOBBIX KaHAJOB, 3BYKOBHIX OOBEKTOB WIJIH IO TEXHOJOTHH Ambisonics
Beiciiero mopsiaka (HOA) m obecrieunBarominii pemieHus Ui HOPMUPOBAHUSI TPOMKOCTH M YIPABICHUS
JUHAMUYECKUM Juana3oHoM. KoHTeHT kaxmoro Tuma (kKaHaibl, oObekThl wiu curHaiasl HOA) moxer
HCIIONIB30BaThCSl OTAENBHO MIM B COYETAHMH C IPYIMMH. Vcmonb3oBaHWE TpyNI 3BYKOBBIX KaHAJOB,
o6bexToB wiu HOA no3BosisieT o0ecnednTh HHTEPAaKTUBHOCTD WIIM MEPCOHANM3ALIIO IPOTpaMM, HallpuMep,
MyTEM BBIOOPA Pa3HBIX SA3BIKOBBIX JOPOXKEK, PETYJIMPOBKH YCHIICHUS HMIIH TIOJIOKEHHUS OOBEKTOB BO BpeMs
penpepurra B nekoaepe MPEG-H.

Criertudpmkanus ¢popmata MPEG-H 3D Audio my6mukyercs kak MCO/MOK 23008-3:2015. B nauame
2017 roga Obuta omyOnumkoBaHa [lompaBka3 ¢ onmcaHueM TOPOQHIS TMOHMKCHHOW CIOKHOCTH
(LC-npodune) popmata MPEG-H 3D Audio 1 JONONHUTEIBHOM TEXHOJIOTHH.

MPEG-H 3D Audio LC Profile mommepxwuBaeT 10 24 BBIXOAHBIX TPOMKOTOBOPHTENCH H 56 6a30BBIX
KaHaJIOB KoJieKa (28 13 KOTOPBIX MOTYT AEKOJAUPOBATHCS OJTHOBPEMEHHO).

[Ipumepr! BO3MOYKHBIX CXEM PacoI0KEHHUs] TPOMKOTOBOPHUTENEH:

. crepeocuctemsl 2.0 (popmar 2/0, onmcanusiit B Pekomenmariun MCH-R BS.775);

. MHOTOKaHAJILHOE BOCIIpOM3BeNeHHEe 3Byka B cucreMax 5.1 (popmar 3/2, omnwmcaHHBIH B
Pexomengannu MCD-R BS.775);

. umMepcuBHbIN 3ByK 10.2 (cucrema F, onucannas B Pekomenaannun MCO-R BS.2051);

. UMMepCHBHBIN 3BYK 22.2 (cuctema H, onmcannas B Pekomenmaiu MCD-R BS.2051).

OTOT CTaHJAPT MOXET MCIOIb30BaThCA B IIMPOKOM CIEKTPE MPUIIOKEHHH, BKIIOUas XpaHeHHe U Mepeaady
cTepeo- 1 00beMHOro 3Byka. OH oOecrieuyuBaeT MoAACPKKY HHTEPAKTHBHOCTH U HMMEPCHBHOT'O 3BYKa, 4TO
Ba)XHO JIJISl YJIOBJIETBOPEHUS] TPEOOBAaHHMI CHCTEM JIOCTABKM MEIWAJAaHHBIX IMOCIEAYIONINX TMOKOJICHHMH, B
YaCTHOCTH HOBBIX CHUCTEM TEJIEBU3MOHHOTO BEIAHUS M Pa3BICKATEIbHBIX ITOTOKOBBIX YCIYI, 4 TaKXe
MOJEPKKY KOHTEHTA U YCIYT BUPTYaIbHON pPEalbHOCTH.

Hampumep, B TENeBM3MOHHOM BEIIaHWM KOMMEHTapWW WJIH pPa3roBOp MOTYT TIepeaaBaThCs Kak
ayImoo0beKThl U 00beauHsIThCs B nekoaepe MPEG-H 3D Audio ¢ uMMepCHBHBIM KaHAIOM. DTO MO3BOJIUT
3¢ (eKTUBHO TepeaaBaTh pPa3roBOp Ha HECKOJNBKHX S3bIKaX, a TAKXKE JNACT BO3MOXHOCThH CIIYIIATENO II0
CBOEMY YCMOTPEHHUIO HACTpauBaTh OajaHC MEXIYy pPEUYbl0 W JAPYTUMHU 3BYKOBBIMH JJIEMEHTAMH. OTY
KOHIICTIIIHIO MOXHO PACIIPOCTPAHUTH Ha JAPYTHE DJIEMEHTHI, OOBIYHO HE TMPUCYTCTBYIOIINE B TPAHCIIAIUH,
TaKue Kak 3ByKOBOE OINMMCAHWE JUTSI CIA0OBHISIMINX, KOMMEHTApHHA PEXICCepa WM Pa3TOBOPHl YUACTHHUKOB
CIIOPTUBHBIX COCTSI3aHUM.

MPEG-H 3D Audio LC Profile nommepxuBaer ympaBlieHHE TPOMKOCTBIO B COOTBETCTBHH C
pexomermaiusimu MCD-R BS.1770u MCDB-R BS.1771, BkIo4as CHUTHAIU3AI[MI0 COOTBETCTBHUS IS
YKa3aHHUs COOTBETCTBHUS MEKIYHAPOIHBIM M HEKOTOPBIM PErHOHANBHBIM CTaHAapTaM rpoMKOCTH. OH TaKke
MOJIEP’KUBAET yIpaBJIeHHE pacIIMpeHHbIM AnHaMudeckuM auanazonoM (DRC), npumennMoe K mmpokomy
CIIEKTPY THIIOB YCTPOMCTB KaK JIJIsl JOMAITHUX, TaK U JUIT MOOHJIbHBIX YCIIOBHH.

2 Koauposanue

Apxutektypa xogeka MPEG-H 3D Audio moctpoeHa Ha mpuHIHIE HEPLENIUOHHOIO KOJIEKa Al CKaTUs
BXOJHBIX CHTHAJIOB PA3HOTO KJacca Ha OCHOBE CTAaHIApTa YHH(UIIMPOBAHHOTO KOJMPOBAHMS PEUH U 3ByKa
(USAC) MPEG. USAC mo3BOJSICT BBIIONHATH CXKaTHE MOHO(POHMYECKHX W MHOTOKaHATBHBIX
ayJAMOCHTHAJIOB CO CKOPOCTBIO 8§ KOMT/C Ha KaHAN U BBIIIE.
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B mensx ymoBlieTBOpEHHUS HOBBIX TpPEOOBaHWM, BO3HUKAIOIMX B KOHTEKCTe 3D-3Byka, 3Ta TEXHOJIOTHS
JIOTIOJTHEHA WHCTPYMEHTaMH, KOTOPBIC HCIOJB3YIOT MeplenTuBHbIe 3hPekThl 3D-Bocnpon3BeicHHS H TEM
CaMBbIM eIIIe OOJIBITIC MOBHIIAOT 3P PEKTUBHOCTH KOIUPOBAHMS.

- OyHKIHMA WHTEUIEKTyalbHOe 3amonHeHne wuHTepBaioB (IGF) obecneunBaer ymydimeHHBIC
napaMeTpsl 3amonHeHus mymoM. IGF — 3To mHCTpyMEHT, KOTOpEIil mapaMeTpuIecKuM Croco0oM
BOCCTaHABIIMBAET 4YacTH MEPEAaBacMOro CIIEKTPa, HCIONB3ys MOIXOAAIIYI0 HH(POPMAIHIO IO
y4acTKaM CIEKTpa, CMEXHBIM 110 4acToTe U BpeMeHH. Konep ympasinsier BEIOOpOM U 00paboTKoi
ITUX YYacTKOB CIEKTpa Ha OCHOBE aHANM3a BXOAHOIO CUTHama. OTO IO3BOJIAET 3allOJIHATH
CHEKTPAJIbHBIE HHTEPBANIBI C YIETOM CHEKTPAbHBIX KO3()PULIUEHTOB, YTO BOCIIPHHUMAETCS JTyYllle,
yeM 3aroTHeHNE OOBIYHO NPUMEHIEMBIMHU TICeBIOCTYYaiHBIMU LIYMOBBIMH
[0CJIE0BATEIbHOCTSAMU.

— [Momumo moBbimeHust 3(dekTuBHOCTH KoAaupoBaHMs, 0Oa3oBbiidi nexonep USAC-3D ocHameH
HOBBIMH MeXaHU3MaMI CHTHAIH3AIHN TSt Pa3HBIX cXeM pa3MeIeHus
3D-KOHTEeHTa/TPOMKOTOBOPHUTENEH M Pa3HBIX THUIIOB CUTHAJIOB B CXKATOM ITOTOKE (3BYKOBOW KaHAJ —
3BYKOBO# 00BeKT — curHan HOA).

Enie oguH HOBBIM acleKT B MEXaHU3ME II0JIE3HOW HArpy3KH CXaToro 3BYKa — YJIYYIIEHHOE ITOBEJACHUE MpU
MTHOBEHHOM TIEPEKITFOYEHUHN CKOPOCTH WM OBICTPON HACTPOWMKE B KOHTEKCTE NTUHAMHUYECKOW aJalTHBHOMN
notokoBoii nepeaaun (DASH) MPEG. s 3Toit nenu B cMHTaKcHUC 100aBICHBI TaK HA3bIBAGMBIC Kallpbl
HEME]JICHHOTO BOCIIPOM3BENICHHS, KOTOphle O0OecrednBaloT OecIIeneBoOil Mmepexoi W3 OJHOTO IOTOKAa B
IpyToii. DTO 0COOEHHO IeIeco00pa3HO Il aJalTHBHON MMOTOKOBOM repenaun mo [P-cetsm.

3 JexoaupoBanue

CrpykTypHasi cxema BepxHero ypoBHs o6ieit apxutektypst MPEG-H 3D Audio LC Profile npencrasiena
Ha pucyHke 17.

PUCYHOK 17
CTpyKTypHasi cxeMa BepXHero ypoBHsi apxureKkTypbl ayauoaexonepa MPEG-H 3D LC Profile

Cxema Bocripoussenenusi(Hanpumep,5.1)
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BS.1196-17

OCHOBHBIMH KOMITIOHCHTAMH SIBJISIIOTCS TaK Ha3bIBaeMbIi 0a3oBbIi aexkomep USAC-3D, mabop peHmepepoB
JUTSE CUTHAJIOB Pa3HOTO Kilacca W mukiep. Ha mepBoM 3ramne pasznuyHbie 0a30BbIe CUTHAIBI MPEOOPa3yOTCsS
13 CBOMX TIPEJCTABICHUI CO CXKATBIMU JJaHHBIMHU C TIoMoIkio Aekoaepa USAC-3D.

3aTeM curHalibl pa3Horo kiaacca (ppopMbl CUTHAJIOB KaHaia M 00beKTa Win curaajisl Koddduinentos HOA)
MOJIAIOTCST B COOTBETCTBYIOIIME pEHAEPEPHl, KOTOpble NPeoOpa3yoT 3TH CUTHAIBI JUIS IOJIA4d  Ha
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TPOMKOTOBOPUTENN IMPUMEHUTEIBHO K KOHKPETHOH CXeMe BOCIPOM3BEJEHHUS CO CTOPOHBI IMPHEMHHKA.
Korna Bce o6paboTaHHbIE CUTHAIBI JOCTYITHHI B (hopMaTe BOCTIPOM3BEACHHUS, OHA OOBEIMHSIOTCS B KacKaJe
MUKIIHPOBAaHUA IJIs1 04X Ha rpoMKoroBopureny. Ecnu tpebyercs OnHaypanbHOE IpeACcTaBIeHUE, CUTHAT
npeoOpasyercs B BUPTyallbHYI0 3D-crieHy Aisl BOCIIpou3BeieHUs B HaymHuKax. B ogaom notoke MPEG-H
MOKHO IlepeAaBaTh JIIOOYI0 KOMOMHALMIO CHUTHAJIOB Pa3HOIO THIA, HAalpUMep KOMOWHALMIO CUTHAJIOB
KaHajia BMecTe ¢ curHanamu oobekta i HOA-ciieHy BMecTe ¢ 00beKTaMHu.

Hcnonb3yroTes Claeayolue peHaepeps:

— nmpeoOpazoBaTenb ¢opMara Uil MpeoOpa3oBaHMs CHTHAJIOB KaHaja M3 WX TEXHOJIOTHIESCKOTO
¢dopMmata B popmaTt BOCIPOU3BEICHUS;

- peHaepep 00BEKTOB AT pa3MeIIeHUS JOPOKEK CTATHUECKUX WIIH THHAMHICCKAX 0OBEKTOB B CXEME
BOCITPOM3BEACHHUS;

- pernepep HOA mns mpeoOpaszoBanus u3 mnpencraBienuss HOA Ha ocHOBe CIieHBI B (DaKTHUYECKYTO
CXEMY BOCIIPOHM3BEICHHS;

— OuHaypanbHBIN peHaepep A Npeodpa30oBaHusl BUPTYAIbHOW KOMIIOHOBKH IPOMKOTIOBOPHTENIEH Ha
BBIXOJHOM CHUTHAN JJIs1 HAyILTHUKOB.

Kpome Toro, MO’KHO ympaBisTh BOCIIPOM3BEIEHUEM U PEHJIEPUHIOM CUTHAJIOB PAa3HOTO KJIacca ¢ MOMOLIbI0
MOJIb30BATENILCKOTO UHTEp(eiica, ecii 3TH CUTHAIBI MAPKUPYIOTCS COOTBETCTBYIOLIMMU METa/IAHHBIMH Kak
CUTHAJIBI, PEIIIOJIAraoIIYe BO3MOKXHOCTh HHTEPAKTUBHOTO PEXUMA.
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